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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an operation appa- 
ratus for an automatic transmission mechanism of a ve- 
hicle comprising a transmission operation means for 
switching a travel range of said automatic transmission 
mechanism and a lever for an operation switch for said 
automatic transmission mechanism. 

From the US 4 649 768 a controller device for a 
wheeled construction machine is known. A steering 
wheel which is provided for such a construction machine 
as a wheel loader is attached adjacent the upper end of 
a steering shaft enclosed in a steering column tillable 
about a fulcrum. A combination switch box is attached 
to the upper end of the steering column. This combina- 
tion switch box is formed in the shape of a rectangular 
box divided vertically in two parts. A lower case is given 
a tightly closed construction owing to a partition inter- 
posed between upper and lower cases. The lower case 
contains therein an assortment of switches. Two varia- 
ble speed levers protrude from one lateral part of the 
upper case. Of these two levers one is used for selection 
between forward and rearward travels and the other for 
selection among speed steps. They are supported on 
their respective basal sides within the upper case 
through the medium of pivots. These variable speed le- 
vers are such that their operation in the circumferential 
direction along the periphery of the steering wheel ac- 
tuates the switches disposed inside the lower case and 
consequently effect electric-hydraulic control of the 
transmission which is connected to the switches. The 
levers have length enough for their leading ends to pro- 
trude slightly from the periphery of the steering wheel 
so that they may be operated by the finger tips of the 
operator's hand keeping a grip at the steering wheel. 
The two levers are disposed at a short distance from 
each other so that they may be operated simultaneous- 
ly. 

Further, the described controller device does not 
comprise a wiper operation lever mounted on the steer- 
ing column. 

A conventional operation apparatus for an automat- 
ic transmission mechanism of a vehicle comprises a se- 
lect lever, as a manual transmission operatran means, 
which is directly and mechanically connected to a hy- 
draulic valve for switching a travel range of the automat- 
ic transmission mechanism, and is manually shifted by 
a driver. A driver shifts the select lever to a desired travel 
range position to switch a valve position of the hydraulic 
valve. 

In a manual operation apparatus of this type, select 
levers are roughly classified into a floor type lever dis- 
posed between a driver's seat and a front passenger's 
seat, and a column type lever disposed on a steering 
column. 

In a conventional operation apparatus of an auto- 



matic transmission mechanism, when a travel range is 
to be switched, a driver must release his or her hand 
from a steering wheel, and regrips a select lever to shift 
it. On the other hand, upon switching of a shift position 
5 of a manual transmission mechanism, a driver must sim- 
ilarly release his hand from a steering wheel to regrip a 
shift lever. 

In this manner, in order to perform a transmission 
operation (a travel range switching operation in an au- 

10 tomatic transmission mechanism and a shift position 
switching operation in a manual transmission mecha- 
nism) in conventional transmission mechanisms regard- 
less of an automatic or manual type, a driver must re- 
lease one hand from a steering wheel to regrip a select 

IS or shift lever. During this interval, the driver grips the 
steering wheel with one hand, i.e., a single-hand driving 
state, and this state is not preferable in view of safety. 

A driver tends to grow uneasy if he or she does not 
confirm a travel range position switched by himself or 

20 herself by visually observing an operation switch during 
driving of a vehicle. However, in a conventional auto- 
matic transmission mechanism comprising a floor type 
select lever, although a travel range indicator is provided 
to an instrument panel, it merely indicates a range po- 

25 sition by an electrical signal in a strict sense, and a driver 
tends to shift his or her eye position from a front road to 
a select lever in a passenger room to confirm an indica- 
tion position of the select lever disposed on the floor. 
Such a shift of an eye position can solve uneasiness of 

30 a driver but is not preferable from the viewpoint of safety 
driving. 

When an operation range of another operation lever 
interferes with that of this operation switch, a driver must 
be careful not to operate another operation lever upon 
3S operation of this operation switch, and becomes care- 
less of driving. It is not preferable in view of safety driv- 
ing, either. 

When a travel range is to be switched to a neutral 
range in a state wherein a travel range switching oper- 

40 ation is performed among fonward travel ranges, i.e., a 
f onward drive range, a fonvard 2nd-speed range, and a 
forward Ist-speed range, if an operation force is too 
strong, a select lever may be erroneously set to a re- 
verse range beyond the neutral range. In this manner, 

45 the reverse range is set by the automatic transmission 
mechanism during fonward driving of a vehicle, which is 
undesirable. 

Furthermore, when a forward travel range is set and 
a vehicle travels forward, if a body of a driver acciden- 

50 tally touches an operation switch due to immediate de- 
celeration or abrupt braking, and a reverse range is er- 
roneously set, it would also be undesirable. 

In the above-mentioned manual operation appara- 
tus, since the select lever and the hydraulic valve are 

55 directly and mechanically connected to each other via 
an arm, a link, and the like, a strong operation force is 
required to shift the select lever, and demand has arisen 
for an operation apparatus whfch requires only a light 
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operation force. 

In order to meet this demand, in recent years, for 
example, as disclosed in Japanese Patent Publication 
No. 63-37729, in an automatic transmission mechanism 
for a vehicle in which a hydraulic valve is controlled by 5 
a wire coupled to the hydraulic valve in a transmission 
to switch a travel range, a motorized range switching 
apparatus for driving the wire by a driving motor and op- 
erating the driving motor upon operation of an electrical 
switch has been proposed. According to the motorized io 
range switching apparatus, a driver need only operate 
the electrical switch to switch the travel range through 
the driving motor. Thus, the driver can operate the elec- 
trical switch with a light operation force to instruct 
switching of the travel range. is 

However, in the conventional motorized range 
switching apparatus, a push-button switch is adopted as 
an electrical switch for instructing an operation of the 
driving motor. For this reason, when a driver switches a 
travel range position from a drive range to a 2nd-speed 20 
fixed range to perform a shift-down operation, he or she 
pays attention to the 2nd-speed fixed range switch to be 
pushed so as to prevent an erroneous operation. I^ore 
specifically, in the conventional manual select lever, 
since all the travel range positions are linearly arranged 2S 
like P-R-N-D-2-1, the select lever will never be 
directly shifted from the drive range position to the re- 
verse range position. However, when the push-button 
switches are employed, if the reverse range switch is 
erroneously depressed during forward driving of a vehi- 30 
cle. a reverse travel state is set. it would be undesireble. 

For this reason, a stroke contact type operation 
switch in which travel range positions to be set are se- 
quentially juxtaposed along a predetermined path may 
be arranged as an electrical switch, thus reliably pre- 3S 
venting erroneous depression. However, in the stroke 
contact type operation switch, when the operation 
switch is shifted to switch a travel range position, no tar- 
get travel range position Is specified at the beginning of 
the shift operation. When it is detected that the operation 40 
switch is stopped for a predetermined period of time, a 
travel range corresponding to the stop position is recog- 
nized as a target travel range to be selected. For this 
reason, when a travel range is to be changed based on 
this recognition result in practice in the automatic trans- 45 
mission mechanism, an actual change operation is 
started after the operation of the operation switch is 
completed, and an operation of the automatic transmis- 
sion mechanism is considerably delayed. Thus, a driver 
undesirably feels uneasy. 50 

In order to eliminate uneasiness, the following tech- 
nique can be proposed. That is, when an operation 
switch is operated, its operation direction is detected, 
and a driving motor is driven according to the detected 
operation direction while a stop destination. I.e. , a target ss 
travel range position is unknown, so that the travel range 
can be satisfactorily switched in response to an opera- 
tion of the operation switch in the automatic transmis- 



507 B1 




sion mechanism. 

When the driving motor is driven according to an 
operation direction of the operation switch while a stop 
position is unknown, if the operation switch is held, for 
a long period of time, within a range which is set between 
adjacent operation range positions and in which a de- 
tection condition of a travel range is not established, the 
travel range of the automatic transmission mechanism 
may be undesirably set at a travel range position ahead 
of that to be set in the operation direction. In this manner, 
when a travel range of the automatic transmission 
mechanism is set at a travel range position different from 
that intended by a driver, this means that, for example, 
when a driver switches a travel range position from a 
forward 1 st-speed range to a forward drive range, a re- 
verse range or a parking range is undesirably set in the 
automatic transmission apparatus, and it is not prefera- 
ble in terms of safety driving. 

In the stroke contact type operation switch, when 
the operation switch is shifted to switch a travel range, 
the travel range in the automatic transmission mecha- 
nism must be precisely stopped at the travel range po- 
sition switched by the operation switch. However, when 
a precise positioning operation cannot be executed in 
positioning/stop control, a problem on safety driving 
may be posed. 

Furthermore, in the stroke contact type operation 
switch, when the operation switch is shifted to switch the 
travel range, the operation direction of the operation 
switch must coincide with the operation direction of the 
driving motor for switching the travel range in the auto- 
matic transmission mechanism. If a noncoincidence oc- 
curs, safety is impaired unless an error judgment is re- 
liably perfomned. 

Moreover, in the stroke contact type operation 
switch, when the operation switch is shifted to switch the- 
travel range, if a driver continuously holds the operation: ^ 
switch at a halfway position, e.g., a position slightly off-^ 
set from a positksn for setting a travel range, a reliable 
signal can no longer be output from the operation switch, 
and a travel range set by the operation switch cannot 
be determined for a long period of time, resulting a prob- 
lem on safety driving. 

SUMMARY OF THE INVENTION 

The present invention has been made in consider- 
ation of the above situation and has at its object to pro- 
vide an operation apparatus for an automatic transmis- 
sion mechanism of a vehicle which enables the driver 
to change the travel range of the vehicle without distract- 
ing the driver from steering the vehicle thus eliminating 
uneasiness of the driver and inproving travel safety 

A further object of the present invention is to enable 
the driver to change the travel range of the vehicle and 
to operate the wipers of the vehicle with the same hand 
while maintaining his grip on the steering wheel. 

This object is achieved according to the features of 
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claim 1 . 

Further embodiments are characterized by the sub- 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram showing an arrange- 
ment of a motorized travel range switching appara- 
tus to which an embodiment of an operation appa- 
ratus for an automatic transmission mechanism of 
a vehicle according to the present invention Is ap- 
plied; 

Fig. 2 is a diagram showing a connection state of a 
control system of a driving motor shown in Fig. 1 ; 
Fig. 3 is a perspective view showing arranging po- 
sitions of a lever for an operation switch and a man- 
ual driving mechanism in a passenger room; 
Fig. 4 is a front view showing an arranging state of 
the lever for an operation switch when viewed from 
a driver sitting at a driver's seat; 
Fig. 5 Is a side view showing an arranging state of 
the lever for an operation switch when viewed from 
a left side; 

Fig. 6 is a perspective view showing an outer ap- 
pearance of the lever for an operation switch; 
Fig. 7 is a sectional view showing an internal ar- 
rangement of the lever for an operation switch to- 
gether with a formation pattern of a guide groove; 
Fig. 8 is a sectional view showing a depth and shape 
of a guide groove formed in a mounting ring; 
Fig. 9 is a sectional view showing push-in states of 
a guide pin; 

Fig. 1 0 is a graph showing a difference in operation 
force ot the lever for an operation switch when a 
travel range is switched; 

Figs. 11 and 12 are respectively a perspective view 
and a side view showing an arranging state of the 
lever for an operation switch; 
Fig. 1 3 is a side view for explaining a set position of 
a reverse range; 

Fig. 14 is a side view for explaining a state wherein 
a driver draws up his or her left knee; 
Fig. 15 is a side view showing a positional relation- 
ship between a steering wheel and the lever for an 
operation switch when a telescopic mechanism or 
a tilt mechanism is operated; 
Fig. 16 is a plan view illustrating a contact structure 
of a signal generation mechanism in the lever for an 
operation switch; 

Fig. 17 is a block diagram showing in detail a con- 
nection state between the lever for an operation 
switch and a control unit; 

Fig. 18A is a timing chart showing an order of 
changes in output levels from first and second out- 
put terminals when the lever for an operatton switch 
is rotated in a normal direction; 
Fig. 18B is a timing chart showing an order of 
changes in output levels from the first and second 



output terminals when the lever for an operation 
switch is rotated in a reverse direction; 
Fig. 1 9 is a flow chart showing a sequence of a main 
routine of a CPU; 

s Fig. 20 is a flow chart showing a sequence of a first 
interrupt routine of the CPU; 
Fig. 21 is a flowchart showing a sequence of a sec- 
ond interrupt routine of the CPU; 
Fig. 22 is a flow chart showing a sequence of a sub- 

10 routine in a first fail judgment operation of the CPU; 
Fig. 23 is a flowchart showing a sequence of a sub- 
routine In a second fail judgment operation of the 
CPU; 

Figs. 24 to 27 are flow charts showing sequences 
IS of first to fourth timer interrupt routines of the CPU, 
respectively; 

Fig. 28 is a perspective view showing a first modifi- 
cation of the lever for an operation switch of this em- 
bodiment; 

20 Fig. 29 IS a side view showing a second modification 
in association with relative arrangement positions 
between the lever for an operation switch of this em- 
bodiment and a wiper operation lever; 
Fig. 30 is a front view showing a third modification 

2S of a steering wheel of this embodiment; 

Fig. 31 is a perspective view showing a fourth mod- 
ification of a signal generation mechanism of this 
embodiment; 

Fig. 32 is a front view showing a slit disc shown in 
30 Fig. 31. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 An arrangement of an embodiment of an operation 
apparatus for an automatic transmission mechanism of 
a vehicle according to the present invention will be de- 
scribed in detail betow with reference to the accompa- 
nying drawings. 

40 As shown in Fig. 1, an operation apparatus 10 of 
this embodiment is arranged so that a travel range of an 
autonr^tic transmission mechanism 12 can be switched 
with a light operation force by utilizing an electric motor. 
The automatic transmission mechanism 12 transmits a 

4S driving force of an engine 1 4 to driving wheels (front 
wheels (not shown) in this embodiment). Since the au- 
tomatic transmission mechanism 12 is of a conventional 
type which comprises a hydraulic valve 16 for switching 
a travel range, and its arrangement is known to those 

so who are skilled in the art, a description thereof will be 
omitted herein. 

The operation apparatus 10 of this embodiment 
comprises a motorized travel range switching apparatus 
(to be simply referred to as a range switching apparatus 

55 hereinafter) 20 for driving the above-mentioned hydrau- 
lic valve 16 by an electric motor in accordance with an 
operation of a lever for an operation switch (its detailed 
arrangement and mounting state will be described in de- 
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tail later) 18 as the characteristic feature of the present 
invention, thereby switching a travel range. The range 
switching apparatus 20 comprises a reversible driving 
motor 22, a rotary arm 26 fixed to a driving shaft 24 of 
the drivina motor 22 and having a predetermined radius, 5 
a coupling wire 28 for coupling the distal end of the rotary 
arm 26 and the hydraulic valve 16, and a control unit 30 
for controlling a driving state of the driving motor 22 on 
the basis of a range switching instruction output from 
the lever for an operation switch 18. io 

The above-mentioned automatic transmission 
mechanism 12 comprises an inhibitor switch 32 indicat- 
ing a switched travel range state in accordance with the 
switching state of the travel range by the hydraulic valve 
16, as shown in Fig. 2. More specifically, the inhibitor is 
switch 32 comprises contacts Sp, Sp» 8^. Sp. S2, and 
Si respectively corresponding to a parking range "P", a 
reverse range "R", a neutral range "N", a f onward drive 
range "D". a forward 2nd-speed range "2", and a fopA/ard 
1 st-speed range "1 and a swing lever 32a which is piv- 20 
oted to be in selective contact with these contacts Sp. 
Sp, S|sj, Sq, 82, and S^ in accordance with a range 
switching state of the hydraulic valve 1 6. The contacts 
Sp, Sp, Sfg, Sq, 82* and S^ are connected to the control 
unit 30. The inhibitor switch 32 outputs an Inhibitor signal 2S 
to the control unit 30 from one of the contacts Sp, Sp, 
Sjg, Sq, 82, and S^, which is in contact with the swing 
lever 32a. 

The motor shaft (not shown) of the above-men- 
tioned driving motor 22 is connected to the driving shaft 30 
24 through a clutch mechanism 34. which is connected 
to the control unit 30 to be engaged/disengaged thereby. 
More specifically, the control state normally maintains 
the clutch mechanism 34 in an engaging state, so that 
the automatic transmission mechanism 12 is driven by 3S 
the driving motor 22. As will be described later, when it 
Is determined that a switching control operation of the 
control unit 30 fails, the control unit 30 disengages the 
clutch mechanism 34 In a fall-safe mode, so that the au- 
tonnatlc transmission mechanism 1 2 Is not driven by the 40 
driving motor 22. 

Furthermore, the driving motor 22 is connected to 
a rotary encoder 36 for detecting a driving amount of the 
motor 22. The rotary encoder 36 is connected to the con- 
trol unit 30. and outputs a detection result thereto. The 
control unit 30 receives an output result from the rotary 
encoder 36 to recognize a driving amount of the driving 
motor 22, in other words, a pivot position of the rotary 
arm 26. 

On the other hand, the range switching apparatus so 
20 is connected to a manual driving mechanism 38 for 
manually switching the automatic transmission mec- 
nanlsm 12 when the control unit 30 malfunctions. The 
manual driving mechanism 38 comprises a pivot disc 40 
which is pivotal about a pivot axis parallel to the above- ss 
mentioned driving shaft 24, a pinion gear 42 formed on 
the outer periphery of the pivot disc 40, a rack member 
44 meshing with the pinion gear 42. and a first auxiliary 




coupling wire 46 for coupling the distal end of the rack 
member 44 and the rotary arm 26, as shown in Fig. 1 . 
Note that the first auxiliary coupling wire 46 extends 
along the extending line of the above-mentioned cou- 
pling wire 28, so that the hydraulic valve 16 can be 
switched upon pivotal movement of the pivot disc 40. 

A fitting hole 40a for receiving a wrench 48 as a si- 
idable pivot member is formed in the central portion of 
the pivot disc 40. The pivot disc 40 can be manually piv- 
oted to an arbitrary position through the wrench 48. 
When the pivot disc 40 is manually pivoted, if the clutch 
mechanism 34 is kept engaged, the driving motor 22 
serves as a load, and the disc 40 cannot be easily piv- 
oted. Therefore, a switching lever 50 for mechanically 
disengaging the clutch mechanism 34 Is arranged. The 
switching lever 50 Is connected to the clutch mechanism 
34 via a second auxiliary wire 52. More specifically, 
when the switching lever 50 Is set at a control positbn. 
the clutch mechanism 34 can be controlled by the con- 
trol unit 30; when it is set at a disengaging position, the 
clutch mechanism 34 is mechanically disengaged. 

Note that the manual driving mechanism 38 Is lo- 
cated inside the lower central portion of a cowl panel 
lower portion 54 for partitioning a passenger room and 
an engine room, as shown in Fig. 3. and when a lid mem- 
ber 54a attached here is removed, the pivot disc 40 is 
exposed. When the control unit 30 malfunctions, a driver 
removes this lid member 54a to access the pivot disc 
40. and pivots the pivot disc 40 through the wrench 48, 
thereby directly and manually switching the automatic 
transmission mechanism 12. 

The lever for an operation switch 18 serving as a 
transmission operation means as the characteristic fea- 
ture of the present Invention, for outputting a range 
switching instruction to the control unit 30 of the range 
switching apparatus 20 with the above arrangement will 
be described in detail below with reference to Fig. 3 and r 
subsequent drawings. 

As shown In Fig. 3, the lever for an operation switch 
1 8 Is disposed on a left side surface of a steering column 
58 to which a steering wheel 56 Is pivotally mounted in 
a passenger room, i.e., on a side opposite to a side of 
a direction indication lever 60 and on the same side as 
a wiper operation lever 62. The operation switch 18 
comprises a so-called stroke contact type switch. More 
specifically, the operatbn switch 18 comprises a rotary 
switch which is mounted to be pivotal about a pivot shaft 
extending along a widthwise directk>n of a vehicle. 

An arranging position of the lever for the operation 
switch 18 on the left side surface of the steering column 
58 is set so that when a driver who sits at the driver's 
seat sees a front side while gripping two side portions 
corresponding to so-called 8 o'clock 20 minute posl- 
tions-of the steering wheel 56 at a substantially neutral 
position (i.e., a positbn where a rotational angle = 0") 
with his or her two hands, he or she can visually confirm 
the lever for the operation switch 18 through space por- 
tion of the steering wheel 56, as shown In Fig. 4. The 
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steering wheel 56 adopts a 3-spoke type to guarantee 
good visual confirmation. More specifically, the steering 
wheel 56 comprises three spokes 56a, 56b, and 56c ex- 
tending along 3. 6, and 9 o'clock directions, respectively. 

The positional relationship between the lever for the s 
operation switch 18 and the wiper operation lever 62 is 
set as shown in Fig. 5. That is, the lever for the operation 
switch 18 is arranged on a driver-side lower portion of 
the left side surface of the steering column 58. while the 
wiper operation lever 62 is arranged on a driver-side up- io 
per portion of the left side surface of the steering column 
58. In other words, the wiper operation lever 62 and the 
lever for the operation switch 1 8 are disposed to be ver- 
tically separated from each other to have a central line 
C in a direction of height of the steering column 58 as a is 
boundary. 

As shown in Fig. 6, the lever for the operation switch 
18 comprises an annular mounting ring 64 integrally 
fixed to the left side surface of the steering column 58, 
a switch main body 66 which is axial ly supported on the 20 
mounting ring 64 to be rotatable about an axis extend- 
ing-along the widthwise direction of the vehicle, and is 
supported to be able to be pushed in along its axial di- 
rection, a finger operation portion 68 which is integrally 
formed to project radially outwardly from an outer pe- 2S 
riphery of the switch main body 66 and to extend along 
the axial direction of the main body 66, and a push-in 
section 70 which is integrally formed to stand upright on 
an edge portion near the steering column 58 side of the 
finger operation portion 68 (i.e., to extend along the cir- 30 
cumferential direction of the main body 66). 

As can be seen from Fig. 6, a hold button 72 is dis- 
posed on the right edge (Fig. 6) of the front end face of 
the finger operation portion 68, and a mode switching 
button 74 for switching a switching mode of a travel 35 
range of the automatic transmission mechanism 1 2 is 
disposed on a deepest portion of the side surface of the 
push-in section 70. 

When the hold button 72 is not depressed, a normal 
shift change state is defined, and when the hold button 40 
72 is depressed, the automatic transmission mecha- 
nism is fixed at the 3rd speed in the forward drive range, 
and is fixed at the 2nd speed in the forward 2nd-speed 
range. When the mode switching button 74 is not de- 
pressed, a travel range switching mode in the automatic 45 
transmission mechanism 12 is set in a power mode 
(suitable for mountain path travel) which places an im- 
portance on tough travel feeling, and when it is de- 
pressed, the switching mode is set in an economy mode 
(suitable for street travel) which places an importance so 
on economy. 

On the other hand, alphanumeric letters "P" indicat- 
ing the parking range. 'R" indicating the reverse range. 
"N" indk:ating the neutral range, "D" indicating the for- 
ward drive range, '2* indicating the fonward 2nd-speed ss 
range, and 'I' indicating the forward 1st-speed range 
are sequentially drawn clockwise on the outer peripheral 
surface of the above-mentioned nrvounting ring 64. In the 
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operation switch 18, when the switch main body 66 is 
pivoted, a range switching instruction for defining a trav- 
el range set according to the pivot position is output. 
More specifically, the range switching instruction is out- 
put to achieve a travel range expressed by the alphanu- 
meric letter located just aside the finger operation por- 
tion 68. That is, the finger operation portion 68 also 
serves as an index for indicating the presently set travel 
range. 

As shown in Fig. 6. the alphanumeric letters "N", 
"D", "2", and "1 " are sequentially aligned in a series state 
at equal small inten/als d^. However, the letter "R" is 
aligned to be separated from the letter 'N' by an interval 
62 larger than the interval d^ , and the letter "P" is aligned 
to be separated from the letter "R" by the above-men- 
tioned small interval d^. The alphanumeric letters 'N", 
"D", and "2" are arranged at positions where a driver 
who sits at the driver's seat can directly look at these 
letters to have the letter "D- at the center when he or 
she sees fonvard. In this manner, when a driver exe- 
cutes an operation for switching the travel range position 
annong the neutral range "N". the forward drive range 
"D", and the forward 2nd-speed range "2*. he or she can 
read the alphanumeric letter "N", 'D', or '2' indicated by 
the finger operation portion 68 to instantaneously rec- 
ognize which travel range is presently set. Thus, a driver 
can switch the travel range without anxiety. 

As can be seen from Fig. 4, a driver cannot directly 
look at the letters *R" and 'P'. As will be described in 
detail later, when the switch main body 66 is merely piv- 
oted, the travel range position cannot be shifted from 
the neutral range "N" to the reverse range "R", and the 
switch main body 66 must be axially pushed in to attain 
this shift operation. As a result, in a state wherein the 
switch main body 66 is pivoted to desirably switch the 
travel range position among the neutral range "N", the 
drive range "D", and the forward 2nd-speed range "2". 
the reverse range 'R' can never be set due to its mech- 
anism. Since the driver cannot directly look at the letters 
■R' and "P", he or she can also receive as a mental se- 
curity the fact that the travel range position will never be 
shifted from the neutral range "N" to the reverse range 
"R". Thus, the driver can desirably switch the travel 
range position among the neutral range "N", the drive 
range 'D", and the forward 2nd-speed range '2' without 
anxiety. 

The internal structure of the lever for the operation 
switch 1 8 will be described in detail bebw with reference 
to Figs. 7 to 10. 

As shown in Fig. 7, the switch main body 66 of the 
lever for the operation switch 18 comprises a shaft por- 
tion 66b on which an outward flange portion 66a is inte- 
grally formed and whk:h extends ak)ng the widthwise di- 
rection of the vehicle body. The shaft portion 66b is ro- 
tatably supported about its own central axis, and is in- 
hibited from being axially moved. A contact rod 66c is 
mounted on the outer peripheral portion of the inward 
surface portion of the outward flange portion 66a to ex- 
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tend axialty, i.e., to extend toward the surface of the 
steering column 58. 

Contacts Xp, Xr, X^. Xq, X2. and X^ corresponding 
to the parking range °P". the reverse range "R", the neu- 
tral range "N", the forward drive range "D", the forward 
2nd-speed range "2", and the forward 1st-speed range 
"1 ■ are mounted on the surface portion facing the outer 
flange portion 66a of the steering column along a rota- 
tional path of the contact rod 66c to be able to be in con- 
tact with the contact rod 66c in the same manner as the 
inhibitor switch 32 described above. These contacts Xp, 
Xr, Xfg, Xq, X2, and X^ are disposed at positions accord- 
ing to the indication positions of the alphanumeric letters 
for respectively indicating the travel ranges drawn on the 
outer periphery of the mounting ring 64. 

The contacts Xp, Xr, X^. Xq, X2, and X, are con- 
nected to the control unit 30. In this manner, in the lever 
for the operation switch 18, a corresponding range 
switching instruction is output, to the control unit 30, 
from one of the contacts Xp, Xr, Xjg. Xq, X2. and X^, 
which is in contact with the contact rod 66c. 

The switch main body 66 also comprises a movable 
portion 66d which is axialty movably arranged on the 
shaft portbn 66b. More specifically, an axial through 
hole 66e is formed in the movable portion 66d, and the 
shaft portion 66b extends outwardly through this 
through hole 66e, so that the movable portion 66d is 
movably supported along the extending direction of the 
shaft portion 66b. The above-mentioned finger opera- 
tion portion 68 is integrally formed on the outer periph- 
eral surface of the movable portion 66d. The inward 
edge portion of the movable portion 66d is formed to 
have a smaller diameter than that of its outward edge 
portion, and is stored in the above-mentioned ring-like 
mounting ring 64. 

A locking nut 66f for inhibiting the movable portion 
66d from being moved outwardly is threadably engaged 
with the outward edge portion of the shaft portion 66b. 
A coil spring 66g is interposed between the movable 
portion 66d and the outward flange portion 66a, and the 
movable portion 66d is always biased outwardly by the 
biasing force of the coil spring 66g. Thus, the movable 
portion 66d is in contact with the above-mentioned lock- 
ing nut 66f and is elastrcally held in position unless an 
external force is applied thereto. In this manner, the 
switch main body 66 is normally biased outwardly, and 
when the above-mentioned push-in portion 70 is pushed 
axially inwardly, the switch main body 66 can be pushed 
axially inwardly against the biasing force of the coil 
spring. 

A recess portion 66h for receiving the locking nut 
66f described above is formed in the outer side surface 
of the movable portion 66d. and a blindfold plate 66i for 
closing the recess portion 66h to conceal the locking nut 
66f is mounted. 

The lever for the operation switch 18 comprises a 
detent mechanism 76 for, when the travel range is 
switched by pivoting the switch main body 66, precisely 



locking the pivot position at a corresponding travel range 
position, and also comprises a regulation mechanism 
78 for regulating switching operations from the neutral 
range "N" to the reverse range "R" and between the re- 

s verse range "R" and the parking range "P" so that these 
switching operations cannot be attained by merely ro- 
tating the switch main body 66 without pushing it in ax- 
ially inwardly. 

For the detent mechanism 76 and the regulation 

10 mechanism 78, the outward edge of the above-men- 
tioned mounting ring 64 extends to substantially the mid- 
dle of the small-diameter portion of the movable portion 
66d. For this reason, this outward edge forms a gap G 
with an end face of a stepped portion for defining the 

75 large -diameter portion of the movable portion 66d. The 
axial length of the gap G is set to be slightly larger than 
an axial push-in anrK)unt of the movable portion 66d, as 
will be described later. The regulation mechanism 78 
comprises a guide groove 80 formed In the inner periph- 

20 eral surface of the mounting ring 64, and one guide pin 
82 which is elastically reciprocally mounted on the mov- 
able portion 66d so that its outward edge portion is fitted 
in and guided along the guide groove 60. 

The guide groove 80 is formed to extend between 

25 the forward 1st-speed range "1 " and the parking range 
■p°, as shown in Fig. 8. When the guide pin 82 is fitted 
in the guide groove 80, the switch main body 66 is in- 
hibited from being pivoted beyond the forward 1st- 
speed range "1 " and the parking range "P". The above- 

30 mentioned detent mechanism 76 has detent holes 76p, 
76r, 76^, 76d, 762, and 76^ respectively corresponding 
to the parking range "P", the reverse range 'R', the neu- 
tral range "N", the forward drive range "D", the forward 
2nd-speed range "2", and the forward Ist-speed range 

35 "1 " on the bottom surface of the guide groove 80 on the - 
basis of the above-mentioned arranging relationship, as : 
shown in Fig. 7. These detent holes 76p. 76r. 76|v|. 76q, 
762. and 76 1 are set to be located on one axis €0 extend- : 
ing along the circumferential direction of the nnounting 

40 ring 64. The bottom surface of each of the detent holes 
76p, 76r, 76|sj, 76q, 762, and 76^ is set at a position en- 
tering radially outwardly from the inner peripheral sur- 
face of the mounting ring 64 by a first depth h^ . as shown 
in Fig. 8. 

45 As shown in a lower portion of Fig. 7 in a state 
wherein a circumferential pattern is devebped on a 
plane, the guide groove 80 is constituted in a continuous 
state by a linear groove portion 80a which is linearly 
formed to extend between the forward 2nd-speed range 

50 "2" and the neutral range "N" along the circumferential 
direction €q, a first lateral groove portion 80b extending 
axially inwardly from the neutral range "N" at the upper 
end of the linear groove portion 80a (i.e., perpendicular 
to the linear groove portion 80a), an oblique groove por- 

55 tion 80c obliquely extending from the inward end of the 
first lateral groove portion 80b to the reverse range "R" 
with respect to the circumferential direction €0. a second 
lateral groove portion 80d extending axially inwardly 
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from the reverse range "R", a third lateral groove portion 
80e extending axialty inwardly from the parking range 
"P", a first coupling groove portion 80f extending along 
the circumferential direction f.Q to couple the inward 
ends of the second and third lateral groove portions 80d 
and 80e, a fourth lateral groove portion 80g extending 
axlally inwardly from the forward 2nd-speed range "2" 
at the lower end of the above-mentioned linear groove 
portion 80a, and a second coupling groove portion 80h 
extending from the inward end of the fourth lateral 
groove portion 80g to the forward 1st-speed range "1" 
along the circumferential direction €q. 

The extending lengths of the first to third lateral 
groove portions 80b, 80d, and 80e are defined as an 
axial push-in amount of the above-mentioned switch 
main body 66, and are set to be equal to each other. 
Since the guide groove 80 is constituted as described 
above, the travel range switching operation from the for- 
ward Ist-speed range "1" to the neutral range "N* and 
the travel range switching operation from the reverse 
range "R" toward the forward 2nd-speed range '2" can 
be executed by only one-step operation, i.e.. pivoting 
the switch main body 66. However, the travel range 
switching operation from the neutral range "N" to the 
parking range "P", the travel range switching operation 
between the parking range "P" and the reverse range 
"R", and the travel range switching operation from the 
forward 2nd-speed range "2" to the forward 1st-speed 
range "1" require two-step operations, i.e., can be exe- 
cuted by pivoting the switch main body 66 while the 
switch main body 66 is kept axlally pushed in. 

As a result, the travel range switching operations 
from the neutral range 'N" to the reverse range "R" and 
between the reverse range "R" and the parking range 
■p" cannot be performed by only a pivot operation of the 
switch main body 66, and these switching operations 
can be reliably prevented from being accidentally per- 
formed, thus assuring a safety travel state. 

As shown in Fig. 8, the depth of the guide groove 
80 from the inner peripheral surface of the mounting ring 
64 between the forward 2nd-speed range and the neu- 
tral range "N" is set to have a second depth h2 slightly 
smaller than the first depth h-, for defining the depth of 
the above-mentioned detent holes 76p, 76r, 76^, 76d, 
762, and 76i from the inner peripheral surface of the 
mounting ring 64. On the other hand, the depth of the 
guide groove 80 between the forward 2nd-speed range 
■2" and the f onward Ist-speed range "1 " and the depth 
of the guide groove 80 between the neutral range "N" 
and the parking range "P" are set to have a third depth 
h3 smaller than the above-mentioned second depth h2. 

As a result, as can be seen from Fig. 8, the substan- 
tial depth (= h^ - hg) of each of the detent holes 76^ , 76p, 
and 76p corresponding to the forward Ist-speed range 
■1 the reverse range 'R'. and the parking range "P" is 
larger than the substantial depth (= h^ - h2) of each of 
the detent holes 76^. 76q, and 762 corresponding to the 
neutral range "N", the f onward drive range 'D*. and the 



forward 2nd-speed range '2'. 

In this manner, according to this embodiment, since 
the guide pin 82 Is fitted in the corresponding detent hole 
76 at each travel range set position, an operation stop 

5 position can be determined, and a driver can recognize 
a stop stale of the switch main body 66 operated by him- 
self or herself by a touch based on detent feeling. 

According to this embodiment, a rotation starting 
force necessary for starting pivotal movement of the 

10 switch main body 66 from a state wherein each of the 
forward Ist-speed range "1 the reverse range "R", and 
the parking range "P" is set is larger than a rotation start- 
ing force necessary for starting pivotal movement of the 
switch main body 66 from a state wherein each of the 

75 neutral range "N". the forward drive range "D", and the 
forward 2nd-speed range is set. In other words, a driver 
can perform the travel range switching operation among 
the neutral range "N". the forward drive range "D", and 
the forward 2nd-speed range "2" with a light pivot start- 

20 ing force. Meanwhile, when the driver switches the set 
state of the forward Ist-speed range "1", the reverse 
range "R", or the parking range 'P' to another travel 
range, a strong pivot starting force is required to escape 
from the corresponding deep detent hole 76^ , 76^, or 

25 76p, thereby calling a driver's attention to whether or not 
this switching operation need be performed really. As a 
result, an erroneous operation can be prevented. 

The guide pin 82 to be fitted in the guide groove 80 
is integrally formed by a pin main body 82a whose pro- 

30 jecting end portion has a round distal end, and an out- 
ward flange portion 82 formed at sut>stantlally the cen- 
tral portion in its axial direction, as shown in Fig. 7. The 
guide pin 82 is mounted in such a manner that its portion 
inwardly from the outward flange portion 82b is fitted in 

35 a recess portion 84 formed in the outer peripheral sur- 
face of the movable portion 66d. The recess portion 84 
is defined by a recess main body 84a having a larger 
diameter than that of the outward flange portion 82b in 
its opening portion, and a small-diameter Inward flange 

40 portion 84b which is formed at the opening portion of the 
recess main body 84a and is set to just receive the out- 
ward flange portion 82b. More specifically, the recess 
portion 84 comprises a stepped hole having a smalt-di- 
ameter opening portion. 

45 The recess portion 84 stores a kx:king ring 86 which 
is in contact with the above-mentioned stepped portion 
(i.e., an inner end face of the inward flange portion 84b), 
and has a central opening for receiving a portion of the 
pin main body 82a inwardly from the outward flange por- 

50 tion 82b. On the other hand, the recess portion 84 stores 
a first coll spring 88 which is in contact with the inner 
end face of the guide pin 82 and biases it in a direction 
to project from the recess portion 84, and a second coil 
spring 90 which is in contact with the inner surface of 

55 the locking ring 86 and biases it against the stepped por- 
tion of the inward flange portion 84b in an independent 
state. 

As shown in (A) of Fig. 9, in a state wherein the 
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guide pin 82 is fitted in the detent hole 76^, 762, 76^, 
76|v|, 76p, or 76p and its position is locked, in other 
words, in a state wherein the distal end of the guide pin 
82 is brought into contact with a surface having the 
depth from the inner peripheral surface of the mount- 
ing ring 64, the outward flange portion 82a of the guide 
pin 82 is set to be separated from the locking ring 86 
contacting the stepped portion by a distance (h, - ha). 
As a result, as shown in (B) of Fig. 9. in a state wherein 
the distal end of the guide pin 82 is in contact with the 
bottom surface of the guide groove 80 between the for- 
ward 2nd-speed range "2" and the neutral range ''N^ 
the guide pin 82 is pushed radially inwardly from a state 
wherein it is fitted in the detent hole 76^, 762, 76d. 76^. 
76r, or 76p in the radial direction of the switch main body 
66 by a distance (h, - ha). 

In this push-In operation, the outward flange portion 
82b is in contact with only the locking ring 86, and does 
not push it inwardly. As a result, a push-in force required 
for this push-in operation can be a force against the bi- 
asing force of the first coil spring 88 which is engaged 
with only the guide pin 82. 

As shown in (C) of Fig. 9, in a state wherein the dis- 
tal end of the guide pin 82 is in contact with the bottom 
surface of the guide groove 80 between the neutral 
range "N" and the parking range "P" and between the 
forward 2nd-speed range "2" and the forward 1 st-speed 
range "1 the guide pin 82 is pushed inwardly from a 
state wherein it is fitted in the detent hole 76-, , 762, 76q, 
76f^, 76r, or 76p in the radial direction of the switch main 
body 66 by a distance (h^ - hs). As can be seen from the 
above description, since (h^ - hs) > (h^ - ha), the outward 
flange portion 82b is in contact with the locking ring 86 
to further push it inwardly in the push-in operation. 

As a result, a push-in force required for this push- 
in operation must be a force against a total of the biasing 
force of the first coil spring 88 which is engaged with the 
guide pin 82, and the biasing force of the second coil 
spring 90 which is engaged with the locking ring 86. 

In this manner, according to this embodiment, when 
the switch main body 66 is pivoted to switch the travel 
range between the forward 2nd-speed range "2" and the 
neutral range "N" (the guide pin 82 is slid along the guide 
groove 80), a contact force between the guide pin 82 
and the guide groove 80 (i.e., a frictional engagement 
force) is defined by only a force against the biasing force 
of the first coil spring 88. and a pivot operation force can 
be relatively weak. 

However, when the switch main body 66 is pivoted 
to switch the travel range between the neutral range "N" 
and the parking range "P" and between the forward 2nd- 
speed range "2* and the forward 1 st-speed range "1 a 
contact force between the guide pin 82 and the guide 
groove 80 is defined by a force against the total biasing 
force of the first and second coil springs 88 and 90. and 
a large pivot operation force is required. As a result, as 
shown in Fig. 10. a pivot operation force can have dif- 
ferent strength levels, and these different strength levels 



and a difference in pivot starting forces from the stop 
positions of the switch main body 66 on the basis of a 
difference in depths of the above-mentioned detent 
holes can call a driver's attention to whether or not this 

5 switching operation need be performed really. As a re- 
sult, an erroneous operation can be prevented. 

The lever for the operation switch 18 with the above 
structure is mounted on the left side surface of the steer- 
ing column 58, as described above. More specifically. 

10 the finger operation portion 68 located within a range of 
the forward 1 st-speed range "1 " to the neutral range "N" 
Is arranged at a position where a driver can access it 
with his or her left middle finger, as shown in Fig. 11 , in 
a driving state shown in Fig. 5, i.e., in a state wherein a 

IS driver rests his or her both elbows on fixed armrests 92 
(an armrest for the right elbow is not shown for the sake 
of illustrative convenience) and holds the so-called 8 
o'clock 20 minute positions of the steering wheel 56 with 
both hands at ease to drive the vehicle. 

20 In other words, In the above-mentioned state (posi- 
tion), if the pivot radius of the left middle finger is repre- 
sented by €1 (e.g., 1 30 mm) and the pivot radius of the 
finger operation portion 68 is represented by €2, a dis- 
tance €3 between the pivot center of the lever for the 

25 operation switch 1 6 and the grip position of the left hand 
on the steering wheel 56 is defined so that a pivot path 
of the distal end of the middle finger overlaps a pivot 
path of the distal end of the finger operation portion 68 
located within a range between the forward 1 st-speed 

30 range "1 •* and the neutral range "N". That is, the distance 
€3 is defined to fall within a range wherein the following 
inequality (1) is satisfied: 



35 



50 



55 



€3 < €1 + €2 



(1) 



When inequality (1 ) is defined as described above.v 
in this embodiment, as shown in Fig. 12. a distance 
between the distal end of the finger operation portion 68 
located at the forward drive range position "D" and the 
steering wheel 56 is set to be 110 mm. 

As shown in Fig. 12, if a distance between the distal 
end of the finger operation portion 68 located at the re- 
verse range position "R" and the steering wheel 56 is 
represented by €4, the distance €4 is defined to fall within 
a range wherein the folk>wing inequality (2) is satisfied, 
and is set to be 130 mm in this embodiment: 



(2) 



The interval dg between the neutral range "N" and 
the reverse range "R" is defined to satisfy the above- 
mentioned Inequality (2). 

In this embodiment, since the arranging position of 
the lever for the operation switch 18 is defined in this 
manner, the driver stretches the middle finger of his or 
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her left hand while holding the steering wheel 56, and 
taps the finger operation portion 68 of the operation 
switch 18 downward or upward, thereby desirably and 
instantaneously switching the switch main body 66 be- 
tween the forward 1st-speed range "1" and the neutral 
range "N". As a result, the driver can switch the travel 
range position during travel while holding the steering 
wheel 56 with both hands, thus guaranteeing a safety 
drive state. 

In this embodinnent, since the reverse range posi- 
tion "R" is located outside an operation enable range of 
the finger operation portion 68 even if the driver stretch- 
es his or her middle finger while holding the steering 
wheel 56 with the left hand, he or she cannot switch the 
travel range position from the neutral range 'N' to the 
reverse range 'R". As a result, while the driver desirably 
switches the travel range position between the forward 
Ist-speed range "1 ■ and the neutral range "N" by tapping 
the finger operation portion 68 with his or her middle fin- 
ger during forward travel, he or she can reliably avoid 
an erroneous operation for setting the reverse range 
"R". Thus, safety in the travel range switching operation 
can be guaranteed together with the above-mentioned 
requirement of the two-step operations. 

fn order to switch the travel range position to the 
reverse range "R" or the parking range "P", the driver 
must release his or her left hand from the steering wheel 
56. Therefore, the switching operation to the reverse 
range "R" or the parking range "P" is mentally controlled, 
and an erroneous operation upon the switching opera- 
tion to the reverse range "R" or the parking range "P" 
can be prevented, thus guaranteeing safety travel from 
this point of view. 

As shown in Fig. 11 , the wiper operation lever 62 is 
arranged above the lever for the operation switch 1 8 and 
is located behind it by a distance €5. Therefore, when 
the driver operates the wiper operation lever 62, he or 
she must change the grip position of the left hand on the 
steering wheel 56 from the so-called 8 o'clock direction 
position (indicated by symbol A In Fig. 11 ) to a so-called 
10 o'clock direction position (Indicated by symbol B in 
Fig. 11). That is, an operation pivot range with the pivot 
radius €^ of the operation switch 18 is different from an 
operation pivot range with the pivot radius €7 of the wiper 
operation lever 62. 

As a result, in this embodiment, when the driver taps 
the finger operation portion 68 upward from the below 
to switch the travel range position from the f onward 2nd- 
speed range '2' to the forward drive range "D", even If 
the middle finger is swung up vigorously, the middle fin- 
ger will never operate the wiper operation lever 62, and 
reliability of an operation can be assured. When the wip- 
er operation lever 62 is pushed down from the above to 
set, e.g., an intermittent wiper mode, even if this push- 
down operation undesirably drives the finger downward, 
the finger will not touch the finger operation portion 68 
of the lever for the operation switch 18. Thus, the driver 
can operate the wiper operation lever 62 without anxiety. 
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In this embodiment, the reverse range position 'R' 
is set to be defined by the finger operation portion 68 
located in front of a vertical line V contacting the outer 
peripheral surface of the switch main body 66 to be sep- 

5 arated from it by a distance €q. In other words, the re- 
verse range position "R" is defined by pivoting the switch 
main body 66 via the finger operation portion 68 to a 
position which can never be accessed by a knee which 
enters between the lever for the operation switch 1 8 and 

10 the steering wheel 56 In an up state (i.e.. bent at an acute 
angle). That is, the reverse range "R" is arranged at a 
position which satisfies both the condition given by the 
above-mentioned inequality (2) and a condition for set- 
ting a position which cannot be accessed by the knee 

IS described above. 

In a normal drive position, as indicated by a solkl 
line in Fig. 14, the knee of the left leg will never access 
the lever for the operation switch 1 8. However, if the driv- 
er does not wear a seat belt in a head-on collision state 

20 or an abrupt braking state, his or her body Is pushed 
forward by an immediate acceleration acting on him, 
and he or she may be forced to draw up his or her knee 
of the left leg between the lever for the operation switch 
18 and the steering wheel 56, as indicated by an alter- 

25 nate long and short dashed line in Fig. 14. With this 
knee, the finger operation portion 68 of the lever for the 
operation switch 18 may be pushed upward, and the 
switch main body 66 may be forcibly pivoted from, e.g., 
the forward drive range "D" to the reverse range "R". 

30 In this case, as described above, although the travel 
range position can be switched from the forward drive 
range "D" to the neutral range "N" by only a pivot oper- 
ation of the switch main body 66, the switching operation 
from the neutral range "N" to the reverse range "R" can- 

35 not be attained by merely pivoting the switch main body 
66. That is, two-step operations are required, i.e.. the 
switch main body 66 must be pivoted while being 
pushed axially inwardly. For this reason, in a normal 
knee up state, the guide pin 82 is in contact with only 

40 the end wall for defining the first lateral groove portion 
80b of the guide groove 80, and the switch main body 
66 Is held in position for defining the neutral range "N" 
but cannot be switched to the reverse range "R". 

However, in the above-mentioned head-on collision 

4S state or the abrupt braking state, since the above knee 
up state is attained with a strong force, in some cases, 
the guide pin 82 may clear the above-mentioned end 
wall and the switch main body 66 may be pivoted to ac- 
cidentally set the reverse range "R". 

so As a result, when the abrupt braking Is made, if the 
lever for the operation switch 18 is forcibly pivoted by 
the up knee from the neutral range 'N' to the reverse 
range 'R' by only the pivot operation, the vehicle is tem- 
porarily stopped by braking, and subsequently begins 

55 to move backward based on setting of the reverse range 
■R", resulting in danger. 

However, in this embodiment, since the reverse 
range 'R' is set is set at position which cannot be ac- 
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cessed by the up knee, as described above, even rf an 
immediate acceleration acts on the driver to force him 
or her to draw up a knee, the neutral range "N" is set in 
the worst case, and the reverse range will never be set. 
Thus, a safety travel state can be assured. s 

Note that as shown in Fig. 15, in order to allow a 
driver to take an optimal steering wheel holding position, 
a so-called telescopic mechanism which is axially slid- 
able as indicated by an alternate long and two short 
dashed line, and a tilt mechanism which is vertically io 
movable as indicated by an alternate long and short 
dashed line are provided to the steering wheel 56 al- 
though their details are not illustrated. In this embodi- 
ment, when the telescopic mechanism or the tilt mech- 
anism works, not only the steering wheel 56 axially re- is 
ciprocates or Is vertically moved from the steering wheel 
56, but also the steering column 58 and the steering 
wheel 56 are moved together. 

As a result, according to this embodiment, the rel- 
ative positional relationship between the operation 20 
switch 18 and the steering wheel 56 can be kept con- 
stant. Even when the steering wheel 56 is subjected to 
a telescopic operation or is tilted, the travel range 
switching operation can be reliably executed while a 
driver keeps holding the steering wheel 56 with both 2S 
hands. 

Referring again to Fig. 2, a travel range indicator 96 
for indicating the presently set travel range based on the 
travel range set by the operation switch 16 is arranged 
on a portk^n of an instrument panel 94 on which a speed- 30 
ometer, a tachometer, and the like are arranged, in this 
travel range indicator 96. an alphanumeric letter corre- 
sponding to the presently set travel range is illuminated. 
Near the travel range indicator 96, there is arranged an 
A/r warning lamp 98 for informing a failed state to the 35 
driver when the control unit 30 determines that control 
fails since the travel range instructed by the operation 
switch 18 is different from that set by the inhibitor switch 
32. 

The travel range switching operation by operating 40 
the lever for the operation switch 1 8 by the driver in the 
operation apparatus 1 0 with the above arrangement will 
be described below. 

In a state wherein the parking range "P" is set by 
the lever for the operation switch 18, and the vehicle 45 
stands still, a driver opens a door (not shown), enters 
the passenger room, slowly sits on a driver's seat, as 
shown in Fig. 5, and turns an ignition switch (not shown) 
with his or her right hand to start the engine 14 while 
depressing a brake pedal (not shown). Thereafter, the so 
driver holds the switch main body 66 of the operation 
switch 18 with his or her left hand without gripping the 
steering wheel 56, and pushes it axially inwardly against 
the biasing force of the coil spring 66g. so that the guide 
pin 82 is disengaged from the detent hole 76p corre- ss 
sponding to the parking range "P", slides along the third 
lateral groove portion 80e, and then reaches the inner 
end portion of the coupling groove portion 80f , thus stop- 



507 B1 




ping the push-in operation. Thereafter, the driver pivots 
the switch main body 66 downward, so that the guide 
pin 82 slides along the first coupling groove portion 80f, 
and reaches the inner end portion of the second lateral 
groove portion 80d, thus stopping the pivot operation. 

Thereafter, when the driver releases the push-in 
force of the switch main body 66, the switch main body 
66g is displaced axially outwardly as a whole by the bi- 
asing force of the coil spring 66g, so that the guide pin 
82 slides along the second lateral groove portion 80d, 
and -Is fitted in and stopped at the detent hole 76^ cor- 
responding to the reverse range "R". In this manner, the 
travel range position is switched to the reverse range 
■R". 

When the vehicle is to be moved backward, the driv- 
er releases his or her foot from the brake pedal while 
the reverse range "R" is set, and depresses an acceler- 
ator pedal. On the other hand, when the vehicle is to be 
moved forward, the driver holds the switch main body 
66 with his or her left hand, and pivots it downward, so 
that the guide pin 82 slides along the oblique groove por- 
tion 80c and reaches and stops at the inner end portion 
of the first lateral groove portion 80b. Subsequently, the 
switch main body 66 is displaced axially outwardly by 
the biasing force of the coil spring 66g, so that the guide 
pin 82 slides along the first lateral groove portion 80b 
and is fitted in and stopped at the detent hole 76^ cor- 
responding to the neutral range "N". 

In a state wherein the neutral range "N" is set in this' 
manner, the driver rests both elbows on the armrests 
92. and grips the so-called 8 o'clock 20 minute direction 
positions of the steering wheel 56 to take a driving po- 
sition. As described above, the travel range switching 
operation between the neutral range "N" and the forward 
2nd-speed range "2" can be attained by only tapping the 
finger operation portion 68 to pivot the switch main body. 
66. Therefore, the driver maintains a state wherein he 
or she grips the steering wheel 56 with his or her bothi- 
hands, and stretches the middle finger of the left hand 
to tap the finger operation portion 68 downward from the 
set position of the neutral range "N". With this tap-down 
operation, the guide pin 82 is lightly disengaged from 
the detent hole 76^ corresponding to the neutral range 
"N", slides along the linear portion 80a, and is then fitted 
in and stopped at the detent hole 76q corresponding to 
the forward drive range "D". 

When the forward drive range 'D' is set in this man- 
ner, the driver releases his or her foot from the brake 
pedal, and depresses the accelerator pedal, thus driving 
the vehicle forward in an automatic transmission state. 

When the travel range position is switched to the 
neutral range while the vehicle is stopped at, e.g., an 
intersection, the driver stretches the middle finger of his 
or her left hand while gripping the steering wheel 56 with 
both hands, and taps the finger operation portion 68 of 
the lever for the operation switch 18 upward, so that the 
guide pin 82 is lightly disengaged from the detent hole 
76q corresponding to the drive range "D", slides along 
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the linear groove portion 80a, and is then fitted in and 
stopped at the detent hole 76^ corresponding to the 
neutral range "N". In this manner, the travel range posi- 
tion can be switched to the neutral range "N". 

During forward travel, for example, when the vehi- 5 
cle reaches a long down slope, and requires an engine 
brake, the driver stretches the middle finger of his or her 
left hand while gripping the steering wheel 56 with both 
hands, and taps the finger operation portion 68 of the 
lever tor the operation switch 1 8 downward, so that the 
guide pin 82 is lightly disengaged from the detent hole 
76^ corresponding to the drive range "D", slides along 
the linear groove portion 80a, and is fitted in and stopped 
at the detent hole 762 corresponding to the forward 2nd- 
speed range "2". In this manner, the travel range posi- is 
tion can be switched to the fonward 2nd-speed range '2', 

During forward travel, for example, when the vehi- 
cle reaches a steep down slope, and requires a strong 
engine brake, the driver stretches the middle finger of 
his or her left hand while gripping the steering wheel 56 20 
with both hands, and pushes the push-in portion 70 of 
the lever for the operation switch 18 axially inwardly 
against the biasing force of the coil spring 66g, so that 
the guide pin 82 is disengaged from the detent hole 762 
corresponding to the forward 2nd-speed range "2", 2S 
slides along the fourth lateral groove portion 80g, and 
reaches the upper end portion of the second coupling 
groove portion 80f, thus stopping the push-in operation. 
Thereafter, the driver pivots the finger operatksn portion 
68 downward (i.e., taps it downward from the above) 30 
with the middle finger which has pushed in the push-In 
portion 70, so that the guide pin 82 slides along the sec- 
ond coupling groove portion 80h. and is fitted in and 
stopped at the detent hole 76i for defining the forward 
Ist-speed range "1 In this manner, the travel range po- 3S 
sition can be switched to the forward 1st-speed range 
■1". 

In this manner, when the forward 1st-speed range 
"1" is set, a strong engine brake can be attained. How- 
ever, when the strong engine brake is erroneously set 40 
during high-speed travel, a stable travel state may be 
disturbed. For this reason, in this embodiment, as de- 
scribed above, when the travel range position is 
switched from the fonward 2nd-speed range "2" to the 
forward 1st-speed range "1", two-step operations, i.e.. 4S 
push-in and pivot operations are required although the 
left hand keeps holding the steering wheel 56. Thus, the 
forward 1st-speed range "1 ' cannot be set by only piv- 
oting the finger operation portion 68. 

As a result, in a state wherein the travel range so 
switching operation is executed among the forward 2nd- 
speed range '2' and the neutral range "N" with a light 
operation force, the forward 1 st-speed range "1 " cannot 
be easily set. In addition, in order to switch the travel 
range position from the forward 2nd-speed range "2' to ss 
the forward 1 st-speed range '1", a special attention is 
required, and it can be effectively prevented to errone- 
ously set the forward Ist-speed range 'V. 
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More specifically, in this embodiment, during for- 
ward travel of the vehicle, when the driver changes the 
travel range position among the forward 2nd-speed 
range "2" and the neutral range "N" while he or she 
keeps holding the steering wheel 56 with both hands, 
he or she stretches the middle finger of his or her left 
hand and lightly taps the finger operation portion 68 of 
the lever for the operatbn switch 18 downward or up- 
ward to pivot the switch main body 66, thereby executing 
the travel range switching operation during forward trav- 
el without releasing the left hand from the steering wheel 
56, i.e., while holding the steering wheel 55 with both 
hands. Thus, high-level safety upon operation of the 
steering wheel 56 can be attained. 

When the travel range position is switched from the 
forward 2nd-speed range "2" to the forward 1 st-speed 
range "1 the driver stretches the middle finger of his or 
her left hand, temporarily axially pushes in the push-in 
portion 70 of the operation switch 18, and then strongly 
taps the finger operation portion 68 upward to pivot the 
switch main body 66. As a result, the driver can execute 
the travel range switching operation for effecting a 
strong engine brake without releasing the left hand from 
the steering wheel 56, i.e., while holding the steering 
wheel 56 with both hands. Thus, high-level safety upon 
operation of the steering wheel 56 can be similarly at- 
tained. 

When the travel direction of the vehicle is to be re- 
versed from a forward travel state, after the travel range 
position is temporarily switched to the neutral range "N" 
by the above-mentioned operations, the driver releases 
his or her left hand from the steering wheel 56, and push- 
es the push-in portion 70 axially inwardly against the bi- 
asing force of the coil spring 66g with the middle finger 
of the released left hand. With this push-in operation, 
the guide pin 82 is disengaged from the detent hole 76^ 
corresponding to the neutral range 'N". slides along the 
first lateral groove portion 80b, and reaches the lower 
end portion of the oblique groove portion 80c, thus stop- 
ping the push-in operation. Thereafter, the driver taps 
the finger operation portion 68 upward, so that the guide 
pin 82 slides along the oblique groove portion 80c, 
reaches its upper end portion, and is fitted in and 
stopped at the detent hole 76p corresponding to the re- 
verse range "R". In this manner, the travel range position 
can be switched to the reverse range "R". 

When the travel range position is to be switched 
from the reverse range "R" to the parking range "P", op- 
erations quite opposite to those for switching the travel 
range position from the parking range "P" to the reverse 
range "R" are executed. 

More specifically, in conventional vehicles, when a 
transmission operation in a manual transmission mech- 
anism or a travel range switching operation in an auto- 
matic transmission mechanism is to be performed re- 
gardless of types of transmission mechanism (manual 
or automatic transmission) or types of shift lever (col- 
umn or floor shift lever type), a driver must release his 
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or her lett hand from the steering wheel 56 to perform 
the operation, a so-called single-hand driving state oc- 
curs, and it is not preferable in terms of safety According 
to this embodiment, however, this problem can be 
solved, and the travel range switching operation can be s 
performed without releasing the left hand from the steer- 
ing wheel 56, i.e., while holding the steering wheel 56 
with both hands. As a result, a greatly improved novel 
driving operation in terms of safety can be realized. 

According to this embodiment, the lever for the op- io 
eration switch 18 for switching the transmission range 
position is mounted on the left side surface of the steer- 
ing column 58, and a front-wheel driving system is em- 
ployed. As a result, a floor between the driver's seat and 
the front passenger's seat can be formed to be almost is 
flat, and a space around the driver's seat can be "neatly" 
arranged. In this manner, gorgeous circumstances as if 
the driver's seat were placed on the floor of a reception 
room can be attained, and the circumstances in the pas- 
senger room brews a very "leisurely" atmosphere in ad- 20 
dition to the fact that the driver can rest elbows of both 
arms on the armrests 92 and can take a relaxed driving 
position. As a result, a comfortable, safety driving con- 
dition can be naturally attained. 

A control system for controlling a motorized driving 2S 
operation of the automatic transmission mechanism 12 
on the basis of a travel range switching operation 
through the lever for the operation switch 18 with the 
above-mentioned structure will be described below with 
reference to Figs. 16 to 27. 30 

The control system mainly comprises a signal gen- 
eration mechanism 100 equipped in the operation 
switch 18. and the control unit 30 tor driving the driving 
motor 22 of the motorized travel range switching appa- 
ratus 20 on the basis of a travel range switching signal 35 
and a range setting signal output from the signal gener- 
ation mechanism 100 so that the automatic transmis- 
sion mechanism 12 can be immediately set at the travel 
range position newly set by the operation switch 1 8. The 
signal generation mechanism 100 of the operation 40 
switch 18 will be described below. 

As has already been described above with refer- 
ence to Fig. 7, the signal generation mechanism 100 
comprises the contacts Xp, Xr, X^, Xq, X2, and X^ 
formed on the insulating portion defined on the left side 4S 
surface of the steering column 58 in correspondence 
with the travel ranges "P", "R", "N", "D". "2", and "1 ", and 
the contact rod 66c fixed on the outward flange portion 
66a of the switch main body 66 and sequentially con- 
tacting the contacts Xp, Xr, Xfg, Xq, X2, and X^ in ac- 50 
cordance with the pivot operation of the switch main 
body 66. 

More specifically, as shown in Fig. 16, the contacts 
Xp, Xr, X|^, Xq, X2, and X^ are constituted by a feeder 
terminal extending in an arcuated shape along the ss 
pivot direction of the switch main body and continuously 
formed to extend all over the contacts Xp, Xr, X^, Xq, 
X2. and X-, . first contact terminals sequentially aligned 
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in a line along the pivot direction of the switch main body 
66 beside the feeder terminal (pQ, and independently 
formed in units of the contacts Xp, Xp, X^, Xq, Xg, and 
X^ , and second contact terminals (t>2p, ^2B> ^2N' ^2D' ^22> 
and <^2A sequentially aligned in a line along the pivot di- 
rection of the switch main body 66 beside the corre- 
sponding first contact terminals ({)-, , and formed in corre- 
spondence with the contacts Xp, Xp, X^^, Xq, Xg, and X-j. 

The feeder tenminal <t^ is connected to a battery (not 
shown) through a resistor (not shown). As shown in Fig. 
16, each first contact terminal is formed to extend 
along the pivot direction of the .switch main body in a 
sectorial shape having a predetermined central angle 0^ 
(it is illustrated as a rectangular shape for the sake of 
illustrative convenience in Fig. 16). The adjacent first 
contact terminals 0^ are separated from each other by 
equal angular intervals having a predetermined central 
angle 82. The first contact terminals are electrically 
commonly connected by a first connection line 102 con- 
sisting of branch connection lines 102a temporarily ex- 
tending sideways from their edges along a direction per- 
pendicular to the slide direction of the contact rod 66c, 
and a main connection line 1 02b for commonly coupling 
these branch connection lines 102a and extending 
along the slide direction of the contact rod 66c. An end 
portion of the first connection line 102 is defined as a 
first output terminal 104. 

On the other hand, the second contact terminals 
02P> ^2R> ^2N> ^20' ^22' ^21 formed to extend 
along the slide direction of the contact rod 66c in a sec- 
torial shape having the above-mentioned central angle 
6^, and are entirely offset by a predetermined central 
angle 63 along a forward operation direction of the lever 
for the operation switch 18 (this forward operation direc- 
tion is defined as an operation direction from the parking 
range "P" toward the forward Ist-speed range "1", and 
a reverse operation direction is defined as an operation 
direction from the forward Ist-speed range "1" toward; 
the parking range "P"). 

This offset amount (angle) 63 is set to be smaller 
than the separation angle 62 of the first contact terminals 
(j>^. Therefore, the second contact terminal ^2 ^ given 
travel range and the first contact terminal (t>i of the ad- 
jacent travel range are completely separated by a cen- 
tral angle (62 - 63). and the first contact terminal of a 
given travel range and the second contact terminal ^2 
of the adjacent travel range are completely separated 
by a central angle (82 - 83). More specifically, the con- 
tacts Xp, Xr, Xf4, Xq, X2, and X-, of the adjacent travel 
ranges are completely separated from each other by this 
complete separation angle (82 - 83). 

Note that in Fig. 1 6. for the sake of easy understand- 
ing, the second contact terminals (^2P' ^2R' ^2N* 4>2D' ^22' 
and (t»2i ^re illustrated so that they are arranged not to 
overlap each other in the slide direction of the contact 
rod 66. However, in practice, as shown in Fig. 17, these 
contact terminals are independently aligned in a line 
along the travel direction of the contact rod 66c. The sec- 
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ond contact terminals ^2P^ 4^2R> 4^d< 4>22« ^21 
are led outwardly by connection lines 1 06a to 1 06f which 
temporarily extend sideways from the edges of the ter- 
minals along a direction perpendicular to the slide direc- 
tion of the contact rod 66c, and then extend along the 
slide direction of the contact rod 66c- The end portions 
of these second connection lines 106a to 106f are de- 
fined as second output terminals 108a to 108f. 

The above-mentioned contact rod 66c comprises a 
first slide brush 66ci which is always in contact with the 
feeder terminal <t>o, a second slide brush 66C2 which is 
in selective contact with the first contact terminals 
and a third slide brush 66C3 which is in selective contact 
with the second contact terminals <|)2p. <^2R' 4^n* 4>2D* 4*22* 
and (t>2i- These first to third slide brushes 66c<|, 66C2. 
and 66C3 are moved together according to a pivotal 
movement of the switch main body 66. and are aligned 
in a line along a direction perpendicular to the moving 
direction of the contact rod 66c. 

Each of the second and third slide brushes 66C2 and 
66c3 has a circular contact end face (slide surface) hav- 
ing a diameter smaller than the above-mentioned com- 
plete separation amount (62 - 63). The first and second 
slide brushes 66c^ and BScg, and the first and third slide 
brushes GGc^ and 66C3 are electrically connected to 
each other. 

As a result, signals having waveforms shown in the 
timing chart portion of Fig. 16 are output from the first 
output terminal 104 and the second output terminals 
108a to 1 08f upon operation of the lever for the opera- 
tion switch 18, i.e., the pivotal movement of the switch 
main body 66. More specifically, the first output terminal 
outputs an "L'-level signal when the second slide brush 
66C2 is in contact with the insulating portion, and outputs 
an "H'-level signal when the second slide brush 66C2 is 
in contact with the first contact terminal (t»i. The second 
output terminals 108a to 108f output 'L"-level signals 
while the third slide brush 66C3 is in contact with the in- 
sulating portion, and output 'H'-level signals while the 
third slide brush 66C3 is in contact with the correspond- 
ing one of the second contact terminals (Jjp, <t>2R, fp^N* 

^2D' ^22' <J*21 • 

In this emlxxJiment, the 'H"-level signal from the 
first output terminal 104 and the "H'-level signal from 
one of the second output temninals lOda to 108f define 
range setting signals for indicating the travel range pres- 
ently set by the operation switch 18. On the other hand, 
the "L'-level signal from the first output terminal 1 04 and 
the "L'-level signals from the second output terminals 
108a to lOBf define travel range switching signals for 
indicating that the travel range switching operation is 
started by the operation switch 18. 

When the following travel ranges are set by pivoting 
the switch main body 66, signals are output from the first 
output terminal 104 and the second output terminals 
108a to 108f in the following order. 

fy/lore specifically, when the switch main body 66 is 
pivoted in a forward direction from a state wherein the 



neutral range "N" is presently set, as shown in Fig. 18A. 
i.e., from a state wherein the "H'-level signals are output 
from both the first output terminal 1 04 and the second 
output terminal 1 08c, the second slide brush 68C2 is dis- 

5 engaged from the first contact terminal (J)^ corresponding 
to the neutral range "N", and the output from the first 
output terminal 104 goes from 'H* level to 'L' level. Sub- 
sequently, the third slide brush 66C3 is disengaged from 
the second contact terminal (^f^ corresponding to the 

10 neutral range "N", and the output from the second output 
terminal 108c goes from "H" level to "L" level. In this 
manner, all the first and second terminals 1 04, and 1 08a 
to 108f output 'L'-level signals, I.e., the travel range 
switching signals. 

IS Thereafter, the second slide brush 66C2 is brought 
into contact with the first contact terminal <t)^ adjacent 
thereto In the forward direction and corresponding to the 
forward drive range "D", and the output from the first out- 
put terminal 104 goes from "L" level to "H" level. Subse- 

20 quently, after the lapse of a predetermined delay time, 
the third slide brush 66C3 is brought into contact with the 
second contact terminal corresponding to the for- 
ward drive range 'D', and the output from the second 
output terminal 108e goes from "L' level to 'H' level. 

2S That is. the range setting signals indicating the forward 
drive range are output. 

When the switch main body 66 is pivoted in a re- 
verse direction from a state wherein the forward drive 
range 'D" is presently set, as shown in Fig. 18B. i.e., 

30 from a state wherein the "H"-level signals are output 
from both the first output terminal 104 and the second 
output terminal 108d, the third slide brush 66C3 is dis- 
engaged from the second contact terminal corre- 
sponding to the forward drive range "D", and the output 

35 from the second output terminal 1 08d goes from "H" lev- 
el to 'L' level. Subsequently, the second slide brush 
66C2 is disengaged from the first contact terminal (ti^ cor- 
responding to the forward drive range "D", and the out- 
put from the first output terminal 104 goes from 'H' level 

40 to "L" level. In this manner, all the first and second ter- 
minals 104. and 108a to 108f output "L'-level signals, i. 
e., the travel range switching signals. 

Thereafter, the third slide brush 66C3 is brought into 
contact with the second contact terminal (^2N adjacent 

45 thereto in the reverse direction cind corresponding to the 
neutral range 'N", and the output from the second output 
terminal 108c goes from 'L' level to 'H' level. Subse- 
quently, after the lapse of a predetermined delay time, 
the second slide brush 66C2 is brought into contact with 

so the first contact terminal corresponding to the neutral 
range "N", and the output from the first output terminal 
104 goes from 'L' level to 'H' level. That is. the range 
setting signals indicating the neutral range are output. 
As a result, as will be described in detail later, the 

ss control unit 30 monitors the order of rising of output lev- 
els of the first and second output terminals 1 04 and 1 08a 
to 1 08f . When the control unit 30 detects that the output 
from the first output terminal 1 04 first goes to *H' level, 



14 




EP 0 432 



and then, the output from one of the second output ter- 
minals 108a to 108f goes to "H" level, it determines that 
the lever for the operation switch 18 is operated in the 
forward direction. On the other hand, when the control 
unit 30 delects that the output from one of the second 5 
output terminals 108a to 108f goes to "H" level, and 
then, the output from the first output terminal 104 goes 
to "H" level, it determines that the lever for the operation 
switch 18 IS operated in the reverse direction. In this 
manner, upon operation of the lever for the operation io 
switch 18, the control unit 30 can recognize at least 
whether the lever for the operation switch is operated in 
the forward or reverse direction although its destination 
(i.e., a target stop position) is unknown yet. 

In this embodiment, whether the operation switch Is is 
operated in the forward or reverse direction is deter- 
mined on the basis of two "H"-level signals, i.e., the "H"- 
level output from the first output terminal 104 and rising 
of the "H*-level output from one of the second output 
terminals 108a to 108f. As a result, as compared to a 20 
case wherein a rotational direction is determined based 
on a single "H'-level signal, an erroneous operation 
caused by noise does not easily occur. More specifically, 
in this embodiment, signals from the signal generation 
mechanism 100 are constituted by outputs which 2S 
change based on contact -noncontact operations be- 
tween contact terminals and the contact rod 66c. When 
signals are defined based on a change in contact state, 
noise tends to be generated. When such noise is rec- 
ognized as an "H'-level signal, if a rotational direction is 30 
determined on the basis of a single "H"-level signal, the 
travel range switching operation may be undesirably 
started in the automatic transmission mechanism 12 al- 
though the operation of the lever for the operation switch 
18 is not yet determined. However, in this embodiment, 3S 
as described above, since a rotational direction is rec- 
ognized based on the two "H'-level signals, a possibility 
of an erroneous operation caused by noise can be min- 
imized, and the rotational direction can be reliably de- 
termined. 40 

Note that symbol a in Fig. 16 denotes a range of a 
common extending portion of the first and second con- 
tact terminals ()>^ and ^2 <^ each travel range, and its 
length is expressed by a = 9-| - 2 x 83. When the contact 
rod 66c reaches a region represented by the range a, 4S 
the travel range setting position is mechanically regulat- 
ed by the above-mentioned detent mechanism In the le- 
ver for the operation switch 18, thus stopping the switch 
18. 

The connection state between the operation switch so 
18 and the control unit 30 will be described below with 
reference to Fig. 17. 

The output terminal 104 for the first contact termi- 
nals is connected to one input terminal of a first OR 
gate 112 through a first pulse generator 110. The output ss 
terminals 108a to 108f for the second contact terminals 
<t>2p to 021 ^re connected to input terminals of a second 
OR gate 1 1 4. The output terminal of the second OR gate 




114 is connected to the other input terminal of the first 
OR gate 112 via a second pulse generator 116. The first 
and second pulse generators 110 and 116 output one- 
shot pulses in response to the trailing edges of input sig- 
nals. The output terminal of the first OR gate 1 1 2 is con- 
nected to a first interrupt terminal INT^ of a CPU for ex- 
ecuting a control sequence in the control unit 30. 

The output terminal 104 for the first contact termi- 
nals ^ Is connected to one input terminal of a third OR 
gate 1 20 via a third pulse generator 118. The output ter- 
minal of the second OR gate 114 is connected to the 
other input terminal of the third OR gate 120 via a fourth 
pulse generator 122. The third and fourth pulse gener- 
ators 118 and 122 output one-shot pulses in response 
to the trailing edges of input signals. The output terminal 
of the third OR gate 1 20 is connected to a second inter- 
rupt terminal INT2 of the CPU for executing the control 
sequence of the control unit 30. 

The second output terminals 108a to 108f are con- 
nected to one input terminal group of an 8 x 4 multiplexer 
1 24, and the first output terminal 1 04 and the output ter- 
minal of the second OR gate 114 are connected to the 
other input terminal group of this multiplexer. When an 
'L'-level signal is input to a control terminal of the mul- 
tiplexer 124, the multiplexer 124 outputs the signals in- 
put to one input terminal group to an input port of the 
CPU; when an "H'-level signal is input to the control ter- 
minal, it outputs signals input to the other input terminal 
group to the input port of the CPU. 

The CPU is connected to a real-time counter RTC. 
The real-time counter RTC has four channels. In each - 
channel, when a corresponding timer is started, and a 
preset time is time-up, a time-up signal is output to the 
CPU. When the CPU receives the time-up signal from 
any of the timers in the four channels, it determines a • 
failed state, and executes a predetermined fail-safe op- 
eration. The timer in each channel stops a count -up op- . 
eration in response to an input timer reset signal, and is ..-^ 
reset to an initial state to wait for the next signal. 

The CPU is connected to the driving motor 22 via a 
servo amplifier 126. The servo amplifier 126 comprises 
a direction latch circuit DIR for defining a rotational di- 
rection of the driving motor 22, an enable latch circuit 
ENA for defining a driving force of the driving motor 22, 
and an amplifier AMP for amplifying the outputs from the 
direction latch circuit DIR and the enable latch circuit 
ENA and supplying these outputs to the driving motor 
22. When the direction latch circuit DIR receives a "1" 
signal, it outputs a forward rotation signal for rotating the 
driving motor 22 in a forward direction; when it receives 
a "0" signal, it outputs a reverse rotation signal for rotat- 
ing the driving motor 22 in a reverse direction. When the 
enable latch circuit ENA receives a "1 ' signal, it outputs 
a driving signal for driving the driving motor 22 at a pre- 
detennined voltage; when it receives a "0" signal, it does 
not apply any voltage to the driving motor 22. 

Note that the CPU has. as a main routine, a routine 
for controlling to stop rotation of the driving motor 22 
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when a travel range newly set by the operation switch 
18 coincides with an inhibitor signal from the inhibitor 
switch 32 of the automatic transmission mechanism 12 
after the rotational direction of the lever for the operation 
switch 18 is determined in a rotational direction deter- s 
mination routine (to be described later) and the driving 
motor 22 is rotated based on the determined rotational 
direction. Meanwhile, when a pulse signal is input to the 
first or second interrupt terminal INT-, or INT2, the main 
routine is interrupted, and the CPU executes the first or 10 
second Interrupt routine. 

The control sequence In the CPU will be described 
hereinafter with reference to Figs. 19 to 27. 

The main routine of the CPU will be described below 
with reference to Fig. 19. ^5 

In this main routine, in step S10, a travel range 
(SR-, ) presently set in the automatic transmission mech- 
anism 12 is read based on an inhibitor signal (INH) from 
the Inhibitor switch 32. In step SI 2, an "L"-level signal 
is output to the control terminal of the multiplexer MUX, 20 
and signals connected to one input terminal group of the 
multiplexer, i.e.. signals output from the second output 
terminals 108a to 108f are input to the input terminals 
of the CPU. Thereafter, In step SI 4, a travel range (SRs) 
presently set by the operation switch 1 8 is read based 2S 
on the signals from the second output terminals 108a to 
108f. 

It is checked in step SI 6 if the travel range (SR^) 
set in the automatic transmission mechanism 12 and 
read in step S10 coincides with the travel range (SR3) 30 
set by the operation switch 18 and read in step SI 4. If 
YES in step SI 6, i.e., if it is determined that the travel 
range (SR-,) set in the automatic transmission mecha- 
nism 1 2 coincides with the travel range (SR2) set by the 
operation switch 18, the driving motor 22 need not be 3S 
driven to switch the travel range of the automatic trans- 
mission mechanism 12. Therefore, in step SI 8, a flag F 
(fonward) indicating that the lever for the operation 
switch 18 is operated in the forward direction is reset, 
and in step S20, a flag F (reverse) indicating that the 40 
lever for the operation switch 18 is operated in a reverse 
direction is reset. In step S22, a "0" signal is output to 
the enable latch circuit 22 of the servo amplifier 1 26. As 
a result, a driving operation of the driving motor 22 is 
stopped. 45 

Thereafter, in step S24. a first fail judgment opera- 
tion is executed, and the flow then returns to step S10. 
The sequence in step S10 and subsequent steps are 
repeated. The first fail judgment operation in step S24 
will be described later as a subroutine. 50 

A case wherein NO in step SI 6, i.e. , It is determined 
that the travel range (SR^) set in the automatic trans- 
mission mechanism 12 does not coincide with the travel 
range (SR2) set by the operation switch 1 8 will occur in 
the following states. That is, when the driver operates ss 
the lever for the operation switch 1 8 to switch the travel 
range position, and the next travel range adjacent to the 
previous range in the fonvard or reverse direction is 
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newly set. the newly set travel range is determined when 
both the outputs from the first output terminal 104 and 
the corresponding one of the second output terminals 
108a to 108f go to "H" level. In addition, since the start 
timing of the driving motor 22 is defined by the rising 
timings of the two outputs, as will be described in detail 
later, the ranges SR^ and SRs do not coincide with each 
other. 

For this reason, after a noncoincidence state is de- 
tected, when the two ranges are separated by only one 
range (i.e.. when the lever for the operation switch 18 is 
operated to the neighboring travel range), the driving 
motor 22 is driven to cause the two ranges to coincide 
with each other When the two ranges are separated by 
two or more ranges (i.e.. when the lever for the operation 
switch 18 is operated to a farther range beyond the 
neighboring range), the driving motor 22 is controlled so 
that the travel range of the automatic transmission 
mechanism 12 is set to coincide with the immediately 
preceding travel range set by the operation switch 18. 

More specifically, if NO in step SI 6, it is checked in 
step S26 if a flag F (monitor) for defining a monitor range 
is "1". Note that the monitor range is defined between 
the first falling timing to the last rising timing of adjacent 
travel ranges, as shown in Figs. ISA and 1 8B. When the 
operation switch 18 is stopped at the adjacent travel 
range position, since a noncoincidence between SR-| 
and SRs has already been detected in step SI 6. NO is 
always determined in step S26. However, when the le- 
ver for the operation switch 18 is further operated be- 
yond the adjacent travel range, since it enters the next 
monitor range. YES is inevitably determined in step S26. 

If NO in step S26, the forward or reverse direction 
operation of the lever for the operation switch 18 is de- 
termined in step S28. The forward/reverse determina- 
tion of the operation switch 1 8 is performed on the basis 
of a determination result in an operation direction deter- 
mination routine of the operation switch 18. which is ex- 
ecuted at a timing when both the outputs from the first 
output terminal 104 and a corresponding one of the sec- 
ond output terminals 108a to 108f goes to 'H* level. 

If the forward direction is determined in step S28, i. 
e., if it Is determined that the flag F (fonward) is set, '1' 
signals are output to both the enable latch circuit ENA 
and the direction latch circuit DIR of the servo amplifier 
1 26 in step S30. As a result, the driving motor 22 is driv- 
en in the forward direction, and the switching operation 
from the presently set travel range to the adjacent travel 
range in the forward direction is executed in the auto- 
matic transmission mechanism 12. 

If the reverse direction is determined in step S28. i. 
e., if tt is determined that the flag F (reverse) is set, a 
"1 " signal is output to the enable latch circuit ENA of the 
servo amplifier 126, and a "O" signal is output to the di- 
rection latch circuit DIR in step S32. As a result, the driv- 
ing motor 22 is driven in the reverse direction, and a 
switching operation from the presently set travel range 
to the adjacent travel range in the reverse direction is 
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executed in the automatic transmission mechanism 1 2. 

When step S30 or S32 is executed, a second fail 
judgment operation is executed in step S34. and the flow 
returns to step S10 to repeat the sequence from step 
S10 and subsequent steps. The second fail judgment 5 
operation in step S34 will be described later as a sub- 
routine. 

In a process of executing the sequence from step 
SI 0 and thereafter, when the travel range set in the au- 
tomatic transmission mechanism 1 2 based on a driving io 
operation of the driving motor 22 is close to the next ad- 
jacent travel range but the travel range (SRq) set by the 
operation switch 18 does not coincide with the travel 
range (SR^) based on the inhibitor switch 32 yet, NO is 
determined in step S16. and steps S26. S28, and S30 is 
(or S32) are successively executed to keep driving the 
driving motor 22. 

When the travel range set in the automatic trans- 
mission mechanism 12 is set to be the next adjacent 
travel range, the travel range (SRs) by the operation 20 
switch 18 coincides with the travel range (SR^) based 
on the inhibitor switch 32. As a result, YES is determined 
in step S16. Therefore, control from step S18 is execut- 
ed, and the driving motor 22 is stopped upon execution 
of step S22. 25 

If YES in step S26, i.e., if it is determined that the 
operation switch 18 enters the next monitor range be- 
yond the adjacent travel range, the travel range (SR^) 
presently set in the automatic transmission mechanism 
12 is read based on the inhibitor signal (INH) from the 30 
inhibitor switch 32 in step 36. In step S38, the immedi- 
ately preceding travel range (SRq.! ) set by the operation 
switch 18 is read. More specifically, the travel range 
(SRs-i) is defined by the travel range located immedi- 
ately behind the present monitor range of the operation 3S 
switch 1 8 with respect to the operation direction. Wheth- 
er this travel range (SRq.^ ) is adjacent to the travel range 
(SRi) set in the automatic transmission mechanism 12 
is not concerned, and when the lever for the operation 
switch 18 is immediately operated, the operation of the 40 
automatic transmission mechanism 12 is relatively de- 
layed, and the above ranges may be separated by two 
or more travel ranges. 

In step S40, it is checked if the travel range (SR^) 
read in step S36 and presently set in the automatic 4S 
transmission mechanism 1 2 coincides with the immedi- 
ately preceding travel range (SRq.^ ) set by the operation 
switch 1 8. if NO in step S40, the flow jumps to step S28, 
and the driving motor 22 is kept driven; otherwise, I.e., 
if it is determined that the travel range (SR^) presently so 
set in the automatic transmission mechanism 1 2 coin- 
cides with the immediately preceding travel range 
(SRs.^) set by the operation switch 18, the flow jumps 
to step SI 8 to reset the flags F (fonward) and F (reverse), 
and the driving operation of the driving motor 22 is then ss 
stopped. 

In this manner, as long as the operation switch 18 
is located within the monitor range, the travel range in 
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the automatic transmission mechanism 1 2 is stopped at 
an immediately preceding travel range (SR3.1) set by 
the operation switch 1 8. and it reliably can be prevented 
that control sets a travel range advanced from that to be 
set by the operation switch 18. 

More specifically, according to this embodiment, as 
will be described later, only the operation direction of the 
lever for the operation switch 18 is read first, and the 
driving motor 22 is started according to the read opera- 
tion direction to execute the switching operation in the 
automatic transmission mechanism 1 2 so that the travel 
range switching operation Is executed in quick response 
to the operation of the lever for the operation switch 1 8. 
As a result, since no stop signal of the driving motor 22 
is output in the above-mentioned monitor range, if the 
lever for the operation switch 18 is operated very slowly 
in this monitor range, the travel range switching speed 
by the driving motor 22 exceeds the operation speed of 
the lever for the switch 18, and the travel range set in 
the automatic transmission mechanism 12 overtakes 
that set by the operation switch. Thus, an uncontrollable 
state may occur. 

More specifically, assume that the lever for the op- 
eration switch 18 is quickly operated from the neutral 
range positbn "N" to a monitor range located between 
the forward drive range "D" and the forward 2nd-speed 
range "2" beyond the forward drive range "D", and Is 
then operated very slowly in this monitor range. In this - 
case, when the lever for the operation switch 18 passes 
the fonward drive range 'D', the CPU outputs a driving 
signal to rotate the driving motor 22 in the forward direc- 
tion. If no proper measure is adopted at all in this state, 
since no stop condition is established as long as the le- 
ver for the operation switch 18 stays in the monitor range 
between the forward drive range "D" and the forward • 
2nd-speed range "2", the driving motor 22 is kept driven/ 
and the travel range set in the automatic transmission^ 
mechanism 12 is sequentially switched to the forward 
directfon. 

As a result, when the driver stops the lever for the 
operation switch 18 at the forward 2nd-speed range po- 
sition "2' and wants to switch the travel range position 
to the forward 2nd-speed range "2", the forward 1st- 
speed range is set beyond the forward 2nd-speed range 
"2" in this automatic transmission mechanism 12. That 
is, the travel range set by the lever for the operation 
switch 18 does not coincide with the travel range set in 
the automatic transmissk)n mechanism, and a failed 
state occurs. 

However, as described above, according to this em- 
bodiment, as long as the operation switch 18 is located 
within the monitor range, the travel range in the auto- 
matic transmission mechanism 12 is stopped at the im- 
mediately preceding travel range set by the operation 
switch 18. and this travel range is temporarily set. There- 
fore, the travel range in the automatic transmission 
mechanism 12 can be prevented from setting a travel 
range advanced from that to be set by the operation 
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switch 18. 

While the lever for the operation switch 18 is oper- 
ated within the monitor range, NO is determined in step 
SI 6 via steps S10, SI 2, and S14, a control loop is 
formed such that YES is determined in step S26, NO is s 
determined in step 840 via steps 836 and 838, and then 
the flow returns to step 810 via steps 828. 830 (or 832), 
and 834. As will be described later, however, since it is 
very abnormal to operate the lever for the operation 
switch 1 8 to stay within the monitor range for a long pe- fo 
riod of time, when a stay time of the operation switch 1 8 
in the monitor range exceeds a predetermined period of 
time, a fourth failed state is satisfied, and a fourth fail- 
safe operation is executed. 

On the other hand, when the lever for the operation 75 
switch 18 is further operated and enters the next travel 
range setting position to fall outside the monitor range, 
NO is determined in step 816 at that time, and steps 
828 and 830 (or 832) are executed to drive the driving 
motor 22 in the same manner as in a case wherein the 20 
lever for the operation switch 18 is switched to the ad- 
jacent travel range. Thereafter, steps 834, 810, 812, 
and 824 are executed, and decision step 816 is then 
executed again. Since the travel range in the automatic 
transmission mechanism 1 2 catches up that set by the 2S 
operation switch 1 8, YES is determined in step 816, and 
steps 818, 820, and 822 are executed to stop the driv- 
ing motor 22. 

As described in detail above, in this main routine, 
the travel range in the automatic transmission mecha- 30 
nism 12 is set to reliably coincide with the travel range 
set at a position where the lever for the operation switch 
18 is stopped. 

The first interrupt routine during execution of the 
above-mentioned main routine will be described below 3S 
with reference to Fig. 20. The first interrupt routine is 
executed every time a pulse signal is input to the first 
interrupt terminal INT^ in Fig. 17. 

More specifically, when the lever for the operation 
switch 18 is operated, and is moved in a direction to be 40 
away from the presently set travel range, two 'L'-levei 
states occur in an output (to be simply referred to as a 
first output hereinafter) from the first output terminal 
104 or an output (to be simply referred to as a second 
output hereinafter) O2 from the second OR gate 11 4 re- 
gardless of the operation direction (forward or reverse 
direction) of the lever for the operation switch 18. More 
specifically, every time the 'L'-level state occurs, a pulse 
signal is output from the first OR gate 112, and when the 
lever for the operation switch 18 is switched from the 50 
presently set travel range position, the first interrupt rou- 
tine is started twice. 

In the first interrupt routine for the first time, in step 
842, an 'H"-level signal is output to the control terminal 
of the multiplexer MUX, so that the output from the first 5S 
output terminal 1 04 and the output from the second OR 
gate 1 1 4 are input to the input port. In step 844, the first 
and second outputs and O2 are loaded. 
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Thereafter, in step 846, it is checked based on the 
loading results in step 844 if both the first and second 
outputs <t)^ and <X>2 are at "L" level. When the first pulse 
signal is input to the first interrupt terminal INT^, one of 
the first and second outputs <D-, and goes to "L" level, 
but the other is kept at "H" level. Thus. NO is determined 
in step 846. 

In step 848. a first timer T-, of the real-time counter 
RTC is started. An allowable time t^ from when one of 
the first and second outputs and Q>2 goes to "L" level 
until both the outputs go to "L" level is preset in the first 
timer T-, . When the time t^ has passed, the first timer T^ 
outputs a time-up signal to the CPU, and upon reception 
of this time-up signal, the CPU interrupts this routine and 
executes the third fail-safe routine, as will be described 
later. In step 850. a flag F (monitor) indicating that the 
operation switch 18 is present in the above-mentioned 
monitor range is set, and the flow returns to the main 
routine. 

In the first interrupt routine for the first time, a start 
point of the monitor range is defined, and the first timer 
T^ starts to count a time during which a state wherein 
one of the outputs <S^^ and ^2 operation switch 1 8 
is kept at "H" level is maintained as the third fail judg- 
ment operation. 

When the lever for the operation switch 1 8 is further 
operated and is moved in a direction to be completely 
away from the presently set travel range, the second "L"- 
level state occurs in the first or second output O-, or <I>2 
regardless of its operation (forward or reverse) direction. 
At this time, the second pulse signal is output from the 
first OR gate 1 1 2, and the first interrupt routine is started 
again, i.e., for the second time. 

In the first interrupt routine for the second time, in- 
step 842, an "H'-level signal is output to the control ter- 
minal of the multiplexer MUX to load the first and second 
outputs and O2 in the same manner as in the first 
time. In step 846, it is checked based on the loading 
results In step 844 if both the first and second outputs 
and a>2 are at "L" level. When the second pulse signal 
is input to the first interrupt terminal INT^, since both the 
first and second outputs and O2 go to 'L* level, YES 
is determined in step 846. 

Since one of the outputs and O2 of the operatk>n 
switch 18 has already gone from an 'H "-level state to 
an "L'-level state, the first timer T^ of the real-time coun- 
ter RTC is reset in step 852 so as not to execute the 
third fail judgment. That is, when the first timer T^ is re- 
set, the first timer T-, stops a time-count operation, and 
is reset to an initial state. 

Thereafter, in step 854, a second timer T2 of the 
real-time counter RTC is started. An allowable time t2 
during which a state wherein both the first and second 
outputs and 02 are kept at "L' level is maintained 
when the operation switch 18 is operated is preset in the 
second timer T2. When the time t2 has passed, the sec- 
ond timer T2 outputs a time-up signal to the CPU, and 
upon reception of this time-up signal, the CPU interrupts 
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this routine and executes the fourth fail-safe routine, as 
will be described later. In this manner, after the second 
timer T2 is started in step S54, the flow returns to the 

main routine. 

More specifically, in the first interrupt routine for the s 
second time, the first timer is reset to stop counting 
a time for maintaining a state wherein one of the outputs 
<I>i and <S>2 of the operation switch 1 8 is kept at "H" level, 
and the second timer T2 starts counting a time for main- 
taining a state wherein both the outputs and a>2 of 10 
the operation switch 18 are at "L" level. 

The second interrupt routine during execution of the 
above-mentioned main routine will be described below 
with reference to Fig. 21. The second interrupt routine 
interrupts the main routine and is executed every time is 
a pulse signal is input to the second Interrupt terminal 
INT2 shown in Fig. 17. 

More specifically, when the lever for the operation 
switch 18 is operated to be moved in a direction to be 
away from the presently set travel range, and is about 20 
to enter the adjacent travel range, two 'H'-level states 
occur in the output from the first output terminal 104 
or the output from the second OR gate 114 regard- 
less of the operation (forward or reverse) direction of the 
switch 1 8. Every time an "H"-level state occurs, a pulse 2S 
signal is output from the third OR gate 120. More spe- 
cifically, when the lever for the operation switch 18 is 
switched from the presently set travel range to the ad- 
jacent travel range, the second interrupt routine is exe- 
cuted twice. 30 

In the second interrupt routine for the first time, in 
step S56, an "H"-l6vel signal is output to the control ter- 
minal of the multiplexer MUX, so that the first and sec- 
ond outputs and are input to the input port. In step 
S58, the first and second outputs and are loaded. 35 

In step S60, an output change state is judged. The 
output change state includes three modes, i.e., a first 
change mode wherein the first output <S>^ is at "H" level 
and the second output a>2 is at "L' level, a second 
change mode wherein the first output 4>-| is at "L" level 40 
and the second output 0)2 is at 'H' level, and a third 
change mode wherein both the outputs and O2 are 
at "H" level. However, since this second interrupt routine 
is executed for the first time, only the first and second 
change modes can only theoretically occur. If the first 
change mode is determined in step S60, this means that 
the operation direction of the lever for the operation 
switch 18 is determined as a forward direction. There- 
fore, in step S62, a flag (T forward) for preliminarily de- 
fining the forward direction is set. so 

Thereafter, the second timer T2 is reset in step S64. 
That is. since the second interrupt routine is started, this 
means that at least one of the outputs and <E>2 goes 
to "H'-level, and the second timer T2 for counting a time 
during which both the outputs and O2 are at "L" level ss 
is reset to inhibit the fourth fail judgment operation. More 
specifically, when the second timer T2 is reset, it stops 
a time-count operation, and is reset to an initial state. In 
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step S66, a third timer T3 of the real-time counter RTC 
is started. 

An allowable time t3 from when one of the first and 
second outputs <l>i and <t>2 goes to "H" level until both 
the outputs go to "H" level is preset in the third timer T3. 
Note that when the time 13 has passed, the third timer 
T3 outputs a time-up signal to the CPU , and upon recep- 
tion of this time-up signal, the CPU interrupts this routine 
and executes the fifth fail-safe routine, as will be de- 
scribed later. After the third timer is started in step 
S66, the flow returns to the main routine. 

On the other hand, if the second change mode is 
determined in step S60, this means that the operation 
direction of the lever for the operation switch 18 is de- 
termined as a reverse direction when the second inter- 
rupt routine is started. In step S68, a flag F (T reverse) 
for preliminarily defining the reverse direction is set, and 
the flow jumps to step S64 described above. Steps S64 
and S66 are sequentially executed, and then, the flow 
returns to the main routine. 

In this manner, in the second interrupt routine for 
the first time, the third timer starts counting a time for 
maintaining a state wherein one of the outputs and 
a>2 of the operation switch 18 is at "L" level as the fifth 
fail judgment operation. 

When the lever for the operation switch 18 is further 
operated and is moved in a direction to perfectly enter 
the next travel range, the second "H "-level state occurs 
in the first or second output or O2 regardless of its 
operation (forward or reverse) direction. At this time, the 
third OR gate 120 outputs the second pulse signal, and' 
the second interrupt routine is started again, i.e., for the 
second time. 

In the second interrupt routine for the second time, 
steps S56 and S58 are sequentially executed in the 
same manner as in the first time, and in step S60, the. 
third change nrrode is determined, i.e., it is judged that 
both the outputs a>^ and <E»2 go to "H' level. Since estab- 
lishment of this judgment means that the operation 
switch 1 8 escapes from the above-mentioned monitor 
range, the flag F (monitor) for defining the monitor range 
is reset in step 870. In step S72, whether the lever for 
the operation switch 18 is operated in the forward or re- 
verse direction is determined. 

More specifically, if the third change mode is deter- 
mined in step 860 in a state wherein the preliminary flag 
F (T forward) is set in the second interrupt routine for 
the first time, it is determined in step S72 that the lever 
for the operation switch 18 is operated in the forward 
direction. In step 374, the flag F (forward) indicating that 
the operation switch 1 8 is operated in the forward direc- 
tion, and in step 876. the flag F (reverse) indicating the 
reverse direction is reset. In addition, in step 878, the 
preliminary flag F (T forward) is reset. 

Thereafter, since it is recognized in step 860 that 
both the outputs <l)i and 02 go to "H" level, the third timer 
T3 of the real-time counter RTC is reset in step 880 to 
inhibit the fifth fail judgment. That is, when the third timer 
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T3 is reset, it stops a time-count operation, and is reset 
to an initial state. After the third tinner T3 is reset in step 
SBO, the flow returns to the main routine. 

On the other hand, if the third change mode is de- 
termined in step S60 In a state wherein the preliminary s 
flag F (T reverse) is set in the second interrupt routine 
for the first time, it is determined in step S72 described 
above that the lever for the operation switch 1 8 is oper- 
ated in the reverse direction. In step S82, the flag F (re- 
verse) indicating that the lever for the operation switch 10 
18 is operated in the reverse direction is set, and in step 
S84, the flag F (forward) Indicating the forward direction 
is reset. In addition, in step S86, the preliminary flag F 
(T reverse) is reset. 

Thereafter, the flow jumps to step S80 described 
above, and the third timer T3 of the real-time counter 
RTC is reset. After the third timer T3 Is reset in this man- 
ner, the flow returns to the main routine. 

In this manner, in the second interrupt routine for 
the second time, the third timer T3 is reset to stop count- 20 
ing a time for maintaining a slate wherein one of the out- 
puts O1 and O2 of the operation switch 1 8 is at "L" level, 
and whether the lever for the operation switch 18 is op- 
erated in the fonward or reverse direction is defined. As 
a result, as has been described above in step S28 in the 2S 
main routine, even if the target destination position (trav- 
el range) upon operation of the lever for the operation 
switch 18 is unknown, since at least the operation direc- 
tion of the lever for the operation switch 18 is deter- 
mined, the following control is executed while the target so 
travel range position is unknown. That is. the driving mo- 
tor 22 is started in accordance with the operation direc- 
tion of the lever for the operation switch 1 8, thus starting 
the travel range switching operation In the automatic 
transmission mechanism 12. 35 

As a result, in this embodiment, even when the lever 
for the operation switch 1 8 is quickly operated, the travel 
range switching operation in the automatic transmission 
mechanism 12 is started to follow this quick operation. 
Thus, the actual travel range switching operation in the 40 
automatic transmission mechanism 12 which satisfac- 
torily responds to the travel range switching operation 
by the driver can be realized. 

The first fail judgment subroutine in step S24 de- 
scribed in the above-mentioned main routine will be de- 4S 
scribed bebw with reference to Fig. 22. In this first fail 
judgment, even when a time \^ which sufficiently makes 
an allowance for a time required for converging a vibra- 
tion state when the monitor is stopped after the stop 
state of the driving motor 22 is theoretically attained, and so 
a time required for mechanically correcting an allowable 
overshoot or undershoot by the above-mentioned de- 
tent mechanism is set. if the driving motor 22 is kept 
driven to exceed the setting time X^, an abnormal state 
is determined, and fail judgment is executed. ss 

More specifically, when execution of step S22 is 
completed in the main routine, as shown in Fig. 22. it is 
checked in step S24A if a flag F (stop) indicating that a 
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stop state occurs is set. When step S24A is judged for 
the first time, since this flag F (stop) is not set in ad- 
vance, NO is determined. In step S24B, this flag F (stop) 
is set, and a fourth timer T4 of the real-time counter RTC 
is started In step S24C. 

The above-mentioned predetermined time t4 is pre- 
set in the fourth timer T4. When the time X4 has passed, 
the fourth timer T4 outputs a time-up signal to the CPU. 
and upon reception of this time-up signal, the CPU in- 
terrupts the executing routine, and executes the first fall- 
safe routine, as will be described later. After the fourth 
timer T4 Is started In step S24C in this manner, the flow 
returns to the main routine. 

When the first fail judgment subroutine is executed 
for the second time and thereafter, since the flag F (stop) 
is set in step S24B in the first subroutine. YES is deter- 
mined in step S24A. If YES in step S24A, it is checked 
in step S24D if the driving motor 22 is kept operated. 
This judgment Is performed by detecting an output from 
the encoder 36 attached to the driving motor 22. 

If YES in step S24D, i.e., if It is determined that the 
driving motor 22 is kept operated, the flow returns to the 
main routine without resetting the fourth timer T4. How- 
ever, if NO in step S24D, i.e., if it is determined that the 
driving operation of the driving motor 22 Is stopped, the 
fourth timer T4 is reset in step S24E to stop the first fail 
judgment. More specifically, when the fourth timer T4 is 
reset, it stops a time-count operation, and Is reset to an 
initial state. After the fourth timer T4 is reset in step 
S24E, the flow returns to the main routine. 

Since the first fall judgment subroutine is constitut- 
ed in this manner, if the driving motor 22 is kept operated 
to exceed the setting time described above, i.e., if step 
S24E is not executed, the time-up signal is output from 
the fourth timer T4 to the CPU. and the CPU determines 
a failed state. 

The second fail judgment subroutine in step S34 de- 
scribed in the above-mentioned main routine will be de- 
scribed below with reference to Fig. 23. In this second 
fail judgment, when the operation direction of the lever 
for the operation switch 18 determined in the operation 
direction determination routine in the second interrupt 
routine does not coincide with the actual driving direc- 
tion of the driving motor 22, it is determined that an ab- 
normal state occurs, and fail judgment is executed. 

More specifically, when step S30 or S32 is executed 
in the above-mentioned main routine, in step S34A, an 
output state of the encoder 36 of the driving motor 22 is 
loaded, and the rotational direction of the driving motor 
22 is judged on the basis of the loaded output from the 
encoder 36 In step S34B. If it is determined in step S34C 
that the rotational direction of the driving motor 22 is the 
forward direction, it is checked in step S34D if the flag 
F (forward) indicating that the operation direction of the 
lever for the operatfon switch 18 is the forward direction 
is set. 

If YES in step S34D. i.e.. if it is determined that both 
the rotational directkxi of the driving motor 22 and the 
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operation direction of the lever for the operation switch 
18 are forward directions, since there is no problem, the 
flow returns to the main routine. However, if NO in step 
S34D, i.e., if it is determined that the rotational direction 
of the driving motor 22 is the forward direction but the s 
operation direction of the lever for the operation switch 
18 is the reverse direction, and the two directions do not 
coincide with each other, it is determined that an abnor- 
mal state occurs. In step S34E, the second fail-safe op- 
eration is executed, and an alarm operation is executed io 
to inform to a driver that a failed state occurs and a fail- 
safe operation is under execution based on this failed 
state. The flow then returns to the main routine. 

On the other hand, if it is determined in step S34C 
that the rotational direction of the driving motor 22 is the is 
reverse direction, it is checked in step S34F if the flag 
F (reverse) indicating that the operation direction of the 
lever for the operation switch 18 is the reverse direction 
is set. 

If YES in step S34F. i.e., if it is determined that both 20 
the rotational direction of the driving motor 22 and the 
operation direction of the lever for the operation switch 
18 are reverse directions, since there is no problem, the 
flow returns to the main routine. However, if NO in step 
S34F, if-it is determined that the rotational direction of 2S 
the driving motor 22 is the reverse direction but the op- 
eration direction of the lever for the operation switch 18 
is the forward direction, and the two directions do not 
coincide with each other, it is determined that an abnor- 
mal state occurs. The flow jumps to step S34E to exe- 30 
cute the fail-safe operation, and the flow returns to the 
main routine. 

The first and third to fifth fail-safe control operations 
will be described below with reference to Figs. 24 to 27. 

As has been described above in the first interrupt 3S 
routine with reference to Fig. 20. when the lever for the 
operation switch 18 is operated to switch the presently 
set travel range, since both the first and second outputs 
and O2 are at 'H" level, they must transit to a state 
wherein one of these outputs is at "L" level. When the 40 
first timer T^ is not reset after one of the outputs and 
goes to "L" level and the predetermined time t-, has 
passed, i.e.. when the operation switch 18 is held at an 
unstable position where one of the outputs and O2 
goes to 'L' level for the predetermined time ti or longer, 45 
it is determined that an abnormal operation is per- 
formed, or an output state is abnormal, and this means 
that the third failed state occurs. 

Therefore, when the predetermined time t^ has 
passed, the first timer T-, outputs a time-up signal to the so 
CPU, and the CPU starts the first timer interrupt routine 
upon reception of this time-up signal. In this first timer 
interrupt routine, as shown in Fig. 24. in step S88, the 
fail-safe operation is executed, and in step S90; an 
alarm operation is executed, thereby informing to the ss 
driver that the failed state occurs, and the fail-safe op- 
eration is being executed on the basis of this failed state. 
The flow then returns to the main routine. 
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On the other hand, as has been described above in 
the first and second interrupt routines with reference to 
Figs. 20 and 21 . a state wherein both the first and sec- 
ond outputs and <t>2 sre at "L" level must occur before 
the operation switch 18 is operated and is switched to 
the travel range to be set. However, when the second 
timer T2 cannot be reset after both the outputs <D^ and 
<I>2 90 "L" l^vel and the predetermined time tg has 
passed, i.e., when the operation switch 18 is held at an 
unstable position where both the outputs ^1 and go 
to "L" level for the predetermined time tg or longer, it is 
determined that an abnormal operation is performed, or 
an output state is abnormal, and this means that the 
fourth failed state occurs. 

Therefore, when the predetermined time t2 has 
passed, the second timer T2 outputs a time-up signal to 
the CPU, and the CPU starts the second timer interrupt 
routine upon reception of this time-up signal. In this sec- 
ond timer interrupt routine, as shown in Fig. 25, in step 
S92, the fail-safe operation is executed, and in step S94, 
an alarm operation is executed, thereby informing to the 
driver that the failed state occurs, and the fail-safe op- 
eration is being executed on the basis of this failed state. 
The flow then returns to the main routine. 

As has been described above in the second inter- 
rupt routine with reference to Fig. 21 , when the lever for- 
the operation switch 18 is operated to switch the pres-' 
ently set travel range, both the first and second outputs' 
Of and O2 are at "L" level must transit to a state wherein 
one of these outputs is at "H" level. When the third timer 
Ts is not reset after one of the outputs and a>2 goes 
to "H" level and the predetermined time has passed, 
i.e., when the operation switch 18 is held at an unstable 
position where one of the outputs and 02 goes to "H" 
level for the predetermined time t3 or longer, it is deter- 
mined that an abnormal operation is performed, or an* 
output state is abnormal, and this means that the fifths 
failed state occurs. 

Therefore, when the predetermined time has 
passed, the th ird timer T3 outputs a time-up signal to the 
CPU, and the CPU starts the third timer interrupt routine 
upon reception of this time-up signal. In this third timer 
interrupt routine, as shown in Fig. 26. in step S96, the 
fail-safe operation is executed, and in step 898, an 
alarm operation is executed, thereby informing to the 
driver that the failed state occurs, and the fail-safe op- 
eration is being executed on the basis of this failed state. 
The flow then returns to the main routine. 

Note that a total value of the predetermined times 
t^, t2, and t3 set in the first to third timers T^. T2. and T3 
is defined as an allowable maximum time when the op- 
eration switch 18 passes the monitor range. That is, 
when the operation switch 18 stays in the monitor range 
for a long period of time, this means that a target travel 
range to be set by the operation switch 18 is unknown 
for a long period of time. As a result, as described above, 
the travel range of the automatic transmission mecha- 
nism 1 2 is temporarily set at the immediately preceding 
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travel range position of the operation switch 18. Howev- 
er, since the travel range temporarily set in the automatic 
transmission mechanism 12 never be one to be set by 
the driver, such a travel range setup state which is not 
intended by the driver should be avoided as much as 5 
possible although it is temporary. From this point of view, 
a total value of the predetermined times t^. I2. and ts 
limited to a predetermined value. 

As has been described above with reference to Fig. 
22. after the stop condition of the driving motor 22 is 
logically established, when the fourth timer T4 cannot 
be reset and the predetermined time t4 has passed, i.e. , 
when the driving motor 22 is kept operated to exceed 
the predetermined time t4 although it has been stopped 
logically, this means that the first failed state occurs. 

Therefore, when the predetermined time has 
passed, the fourth timer T4 outputs a time-up signal to 
the CPU, and the CPU starts the fourth timer interrupt 
routine upon reception of this time-up signal. In this 
fourth timer interrupt routine, as shown in Fig. 27. in step 20 
SI 00, the fail-safe operation is executed, and in step 
SI 02, an alarm operation is executed, thereby informing 
to the driver that the failed state occurs, and the fail-safe 
operation is being executed on the basis of this failed 
state. The flow then returns to the main routine. 25 

Note-that in this embodiment, the above-mentioned 
first to fifth fail-safe operations are attained by cutting a 
power supply to the driving motor 22. After the fail-safe 
operation is executed in this manner, when the driver 
wants to cancel the fail-safe state and to travel the ve- 30 
hide again, he or she turns off an ignition switch, and 
then turns it on again. Thus, the CPU is reset to an initial 
state, and the fail-safe state can be automatically can- 
celed. 

When the driver drives the vehicle in this reset state, 35 
and operates the lever for the operation switch 1 8 to ex- 
ecute the travel range switching operation, if the fail- 
safe operation is executed again, the travel range 
switching operation via the lever for the operation switch 
1 8 can no longer be performed. In this case, the lid mem- 40 
ber 54a arranged on the cowl panel lower 54 is removed 
to expose the manual driving mechanism 38, and the 
switching lever 50 is pivoted from the control position to 
the disengaging position to disengage the clutch mech- 
anism 34. and the wrench 48 is fitted in the fitting hole 
40a of the pivot disc 40. so that the pivot disc 40 is piv- 
oted through the wrench 48, thereby setting an arbitrary 
travel range. Thus, the travel range in the automatic 
transmission mechanism 1 2 can be manually switched. 

In the main routine of the CPU described above, in so 
order to precisely set the presently switching travel 
range in the automatic transmission mechanism 1 2 to 
the target travel range position set by the operation 
switch 18, the following arrangement Is adopted in this 
embodiment. ss 

More specifically, in the setting operation of the tar- 
get travel range by the operation switch 18. a stop time 
of the operatbn switch stopped at the travel range po- 
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sition is monitored, and when this stop time exceeds a 
predetermined period of time, the travel range corre- 
sponding to this stop position is determined as the target 
travel range. When the determined target travel range 
is separated from the travel range presently set In the 
automatic transmission mechanism 12 by two or more 
ranges, the driving motor 22 is subjected to so-called 
chopping control when a signal indicating a travel range 
immediately before the target travel range is output from 
the inhibitor switch 32, so that an energization time of 
the driving motor 22 Is shortened in a pulse manner, 
thereby substantially decelerating the driving motor 22. 
Thus, the driving motor 22 is precisely stopped and held 
at the target travel range while it is mechanically con- 
strained by the above-mentioned detent mechanism 76, 
a detent mechanism (not shown) in the manual driving 
mechanism 38, and a detent mechanism (not shown) 
equipped in the inhibitor switch 32 itself. 

The driving motor 22 is controlled in this manner, so 
that the travel range in the automatic transmission 
mechanism-12 precisely coincides with that set by the 
operation switch 18. However, an overshoot or under- 
shoot occurs in the driving motor 22 under various con- 
ditions, and the travel range in the automatic transmis- 
sion mechanism 12 cannot often be precisely defined. 

The overshoot or undershoot in the driving motor 
22 is detected on the basis of the output from a poten- 
tiometer connected to the driving motor 22. and an over- 
shoot or understood amount is also measured. When 
the overshoot or undershoot is detected, the driving mo- 
tor 22 is energized as follows for an energization time 
set in proportion to the overshoot or undershoot amount. 
That is, when the driving motor 22 overshoots, it is en- 
ergized to be rotated in a direction opposite to the rota- 
tional direction so far; when the motor 22 undershoots, 
it is energized to be rotated in the same direction as the 
rotational direction so far. 

In this manner, in this embodiment, even when an 
overshoot or undershoot occurs, a positional offset 
caused thereby can be reliably corrected, and a precise 
positioning state can be attained. 

When the correction operation takes too much time 
or an overshoot or undershoot occurs beyond a correct- 
able range, the driving motor 22 Is kept driven even after 
a stop condition is logically established. Therefore, the 
above-mentioned first fail judgment is made. 

In this embodiment, the inhibitor switch 32 outputs 
an inhibitor signal while an inhibitor slide terminal pass- 
es an inhibitor contact having a predetermined width 
and they are in contact with each other. Assuming that 
a distance from an origin of the potentiometer when the 
inhibitor slide terminal begins to contact the inhibitor 
contact is represented by L^. a distance from the origin 
of the potentiometer when the inhibitor slide terminal is 
about to be disengaged from the inhibitor contact is rep- 
resented by L2. and a distance from the origin of the po- 
tentiometer to a stop position for defining each travel 
range in the inhibitor switch 32 is represented by Lq, this 
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distance Lq is corrected and set every time the inhibitor 
slide terminal-passes each inhibitor contact so as to sat- 
isfy: 

"-0- 2 

As a result, even when a relative position between 
the driving motor 22 and the potentiometer is changed. io 
a stop position for defining each travel range is always 
calculated and updated, thus attaining a precise posi- 
tioning operation. 

In the CPU of this embodiment, when the lever for 
the operation switch 18 begins to be operated, and is '5 
operated in the reverse direction in a state wherein the 
travel range set by the operation switch 18 is separated 
from the travel range in the automatic transmission 
mechanism 12. i.e.. the travel range based on the inhib- 
itor signal from the inhibitor switch 32 by one or more 20 
range, more specifically, when the second output <I>2 
goes from "L" level to ■H" level and then, the first output 
a>i goes from "L" level to "H" level in a state wherein it 
is determined that the lever for the operation switch 18 
is operated in the forward direction since the second out- 
put goes from "L" level to "H" level after the first out- 
put a>i goes from "L" level to "H" level, the reverse op- 
eration of the lever for the operation switch 18 is detect- 
ed. 

When the reverse operation of the lever for the op- 30 
eration switch 18 is detected, the CPU temporarily ig- 
nores this reverse detection, and maintains the present 
driving direction of the driving motor 22 without revers- 
ing it. When the travel range set by the operation switch 
1 8 exceeds the travel range defined based on the inhib- 35 
itor signal output from the inhibitor switch 32. i.e.. when 
the operation position of the operation switch 1 8 crosses 
the operation position in the automatic transmission 
mechanism 12 and passes to the opposite side, the 
CPU drives the driving motor 22 in the reversed direction 40 
based on the above-mentioned reverse instruction. 

With this arrangement, it can be reliably prevented 
that the travel range position in the automatic transmis- 
sion mechanism 12 is set to exceed that set by the op- 
eration switch 1 8, and a good control state can be main- 4S 
tained. 

The present invention is not limited to the arrange- 
ment of the above embodiment, and various changes 
and modifications may be made within the spirit and 
scope of the invention. so 

For example, in the above embodiment, the opera- 
tion switch 18 comprises a rotary switch. However, the 
present invention is not limited to this arrangement. For 
example, as shown in Fig. 28 as a first modification, an 
operation switch 1 8' comprises a slide switch. The slide ss 
operation switch 18' is slidably mounted along an ob- 
lique moving axis S. The moving axis of the slide oper- 
ation switch 18' is obliquely set so that its upper end is 
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inclined forward, as shown in Fig. 28, and a parking 
range "P" and a reverse range 'R" are arranged at an 
upper front side. More specifically, travel ranges be- 
tween the neutral range 'N" and the forward 1 st-speed 
range are arranged inside an operation range which can 
be accessed by a stretched middle finger so that these 
ranges can be switched by stretching the middle finger 
of the left hand while holding the steering wheel 56. On 
the other hand, the parking range "P" and the reverse 
range "R" are arranged outside the middle finger oper- 
ation range. 

In particular, in the first modification, the separation 
distance 62 between the neutral range "N" and the re- 
verse range "R" can be set to be considerably longer 
than the separation distance d^ between the neutral 
range "N" and the forward drive range "D". In this man- 
ner, like in the embodiment described above, the oper- 
ation switch 18' is arranged so that a driver cannot 
switch a travel range to the parking range "P" or the re- 
verse range "R" while holding the steering wheel 56 with 
his or her left hand. Thus, a dangerously erroneous op- 
eration such as a reverse operation or a parking opera- 
tion during forward travel can be reliably prevented. 

In the above embodiment, the relative positional re- 
lationship between the operation switch 18 and the wip- 
er operation lever 62 arranged on the left side surface 
of the steering column 58 is set such that the lever for 
the operation switch 1 8 Is arranged on a driver-side low- 
er portion of the left side surface, while the wiper oper-* 
ation lever 62 is arranged on a driver-side upper portion 
of the left side surface, as shown in Fig. 5. However, the 
present invention is not limited to this arrangement. For 
example, as shown in Fig. 29, as a second modification, 
the lever for the operation switch 1 8 is similarly arranged 
on the driver-side lower portion of the left side surface 
of the steering column 58, while the wiper-operation le- 
ver 62 may be arranged on an opposite upper portion 
thereof. According to the arrangement of the second- 
modification, the wiper operation lever 62 can be pre- 
vented from being erroneously operated when the travel 
range switching operation is performed using the lever 
for the operation switch 18. 

In the above embodiment, the steering wheel 56 
comprises the spokes 56a, 56b, and 56c extending in 
2, 6, and 1 0 o'clock directions, so that a driver sat at the 
driver's seat can directly see alphanumeric characters 
"N", "D", and "2" corresponding to the travel ranges 
drawn on the peripheral surface of the mounting ring 64 
when the steering wheel 56 is at substantially the neutral 
position. However, the present invention is not limited to 
this arrangement. For example, as shown in Fig. 30 as 
a third modification, a steering wheel 56' may comprise 
spokes 56d and 56e extending in 3 and 6 o'clock direc- 
tions, respectively. Since the steering wheel 56' is ar- 
ranged as described above, a driver can recognize the 
lever for the operation switch 1 8 through a space portion 
of this steering wheel 56*. 

In the above embodiment, the signal generation 
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mechanism 100 for indicating a travel range set by the 
operation switch 18 comprises the contacts Xp, Xr. X,^, 
Xq, X2. and Xi arranged in the insulating portion defined 
on the left side surface of the steering column 58, and 
the contact rod 66c which is fixed to the outward flange 
portion 66 of the switch main body 66, and is sequen- 
tially brought Into contact with the contacts Xp, Xp. X^, 
Xq, X2, and Xi in accordance with a pivot operation of 
the switch main body 66. However, the present invention 
is not limited to this arrangement. For example, the sig- 
nal generation mechanism 100 may be arranged as 
shown in Fig. 31 as a fourth modification. 

In a signal generation mechanism 1 00' as the fourth 
modification, as shown in Fig. 31, the outward flange 
portion 66a is formed of a thin plate as a slit disc, and 
four concentrical paths \^^, \)f2. M^3. and ^4 are defined 
at equal intervals on this slit disc 66a inwardly from an 
radially outward portion. On the other hand, slits are 
formed on radii corresponding to the travel ranges and 
at intersections with the four paths \|f^, ¥3> ¥4 
as shown In Table below. 



Table 
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1 
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1 
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0 


^3 
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0 


1 


1 


1 


^4 


1 


1 


1 


1 


1 


1 



In this table, no slit is formed at a portion indicated 
by "0", and a slit is formed at a portion expressed by '1 ■. 
Each travel range is uniquely defined by a code ex> 
pressed by '0' and "1 ' In the corresponding first to third 
paths \{/^, \^2* V3- As can be seen from this table, 
this code Is expressed by a gray code. 

In the fourth modification, the slit arrays formed in 
the first to third paths \;/2, and 11/3 are defined to cor- 
respond to the second contact terminals 02p, (|>2r. 02N' 
(j>2D. <fe2' snd embodiment described above, 

and slits in the fourth path ^4 are defined to correspond 
to the first contact terminals 4>i in the above embodi- 
ment. More specifically, the slits constituting the slit ar- 
rays formed in the first to third paths y,. ^2- V3 are 
formed in a sectorial shape having the same central an- 
gle, as shown in Fig. 32. and leading and trailing ends 
of each slit are located on the same radius in units of 
travel ranges. On the other hand, the slits formed in the 
fourth path 11/4 are formed to have the same central angle 
as that of the slits constituting the slit arrays formed In 
the first to third paths y^^, y^^* Ys' offset In 

one direction (in this modification, a counterclockwise 
direction) by a predetermined distance along the cir- 
cumferential direction with respect to the slit arrays 
formed in the first to third paths \(/2' Va- 

As shown in Fig. 31, four photocouplers 128. 130, 



1 32, and 1 34 are arranged on the left side surface of the 
steering column 58 opposing the stit disc 66a on the 
same radius in correspondence with the first to fourth 
paths ^2. ¥3. and xi/4, respectively. The photocou- 

s piers 128, 130, 132, and 134 respectively comprise 
light-emitting elements 128a, 130a, 132a, and 134a for 
emitting light toward the corresponding paths , ^2' ¥3> 
and \{f4 of the slit disc 66a. and light-receiving elements 
1 28b, 1 30b, 1 32b. and 1 34b for receiving only light emit- 

10 ted from the corresponding light-emitting elements 
128a. 130a, 132a, and 134a and passing through the 
slits formed on the corresponding paths y^-^, y^2* Vs* ^"^j 

¥4- 

Since the signal generation mechanism 1 00* com- 
prises an optical arrangement, as shown in the fourth 
modification, the same operation as In the mechanical 
contact type signal generation mechanism 100 can be 
attained. In addition, as compared to the mechanical 
contact type, noise at the beginning or end of contact 
20 can be eliminated, and a highly reliable operation can 
be realized. 

In the above-mentioned mechanical contact type 
signal generation mechanism 1 00, the second contact 
terminals ^2P^ ^2R* ^2N' 4*20' ^22* 4>21 ^® const!- 
2S luted by gray codes. 

In the above embodiment, power supply to the driv- 
ing motor 22 is cut off by the fail-safe operation. How- 
ever, the present invention is not limited to this. For ex- 
ample, an auxiliary driving motor for fall-safe may be ar- 
30 ranged as a driving motor for switching the hydraulic 
valve 16 of the automatic transmission mechanism 12 
in addition to the driving motor 22. In a normal state, the 
travel range switching operation in the automatic trans- 
mission mechanism 12 is performed by the driving mo- 
ss tor. When fail judgment is made, power supply to this 
driving motor 22 is cut off, and an electric power is sup- 
plied to the auxiliary driving motor, so that the automatic 
transmission mechanism 12 is driven by this auxiliary 
driving motor as a fail-safe operation. 
40 When the two driving motors are arranged, if fail 
judgment is made, the auxiliary driving motor may com- 
prise hardware to forcibly switch the present travel 
range to a predetermined travel range, e.g., the fonward 
drive range "D" regardless of the setup position of the 
operation switch 18. Alternatively, another CPU is ar- 
ranged for fall-safe (i.e., 2-CPU/2-driving motor type), 
and when the main CPU makes fail judgment, the fail- 
safe CPU drives the auxiliary driving motor to execute 
the fali-safe operation. 
so In the above embodiment, fail judgment is made 
when the timer T^ , 1^* ^a* ^4 cannot be reset after the 
lapse of the corresponding allowable time ti, t2, t3, or 
and when the operation direction of the operatbn switch 
18 does not coincide with the rotational directbn of the 
55 driving motor 22. However, the present invention is not 
limited to this fail judgment. For example, when a signal 
indicating the reverse range "R" is output from the inhib- 
itor switch 32 of the automatic transmission mechanism 
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12 in a state wherein the forward travel range (i.e.. the 
forward drive range "D", the forward 2nd-speed range, 
or the forward Ist-speed range) is set by the operation 
switch 18, it is not preferable in view of safety driving. 

More specifically, as described above, in the control s 
of the above embodiment, when the operation switch 18 
is located within the monitor range between the reverse 
range "R" and the neutral range "N", the travel range in 
the automatic transmission mechanism 12 is temporar- 
ily held and set at the reverse range position "R" as the io 
immediately preceding travel range position of the op- 
eration switch 18. Thereafter, when the lever for the op- 
eration switch 18 is Immediately operated and the for- 
ward drive range "D" is directly set beyond the neutral 
range "N", the driving motor 22 is locked, and the travel is 
range in the automatic transmission mechanism 12 may 
be fixed in the reverse range "R". 

In this state, if no fail judgment is made, since the 
driver sets the forward drive range, he or she believes 
that the fonward drive range Is set, and depresses the 20 
accelerator pedal. As a result, the vehicle starts a re- 
verse operation opposite to the driver's will, i.e., forward 
travel. 

For this reason, as described above, when a signal 
indicating the reverse range "R" is output from the inhib- 2S 
itor switch 32 of the automatic transmission mechanism 
12 in a state wherein the forward travel range (i.e., the 
forward drive range °D", the forward 2nd-speed range, 
or the forward Ist-speed range) is set by the operation 
switch 1 8, fail judgment is made, and the fail-safe oper- 30 
atton based on this fait judgment is set to execute an 
operation for killing an engine. When such a fail-safe 
operation is executed, the driver manually switches the 
automatic transmission mechanism 12 using the man- 
ual driving mechanism 38, as described above, and re- 35 
starts the engine to travel the vehicle. 

As the fail-safe operation, not only an operation tor 
killing the engine but also a control operatton for de- 
creasing all oil pressures from a hydraulic system in the 
automatic transmission mechanism 12 may be execut- 40 
ed. In this case, when the oil pressures are decreased, 
the hydraulic valve 1 6 automatically (mechanically) sets 
and holds the f onward drive range "D". Therefore, after 
the fail-safe operation Is executed, the driver can drive 
the vehicle to move it to a nearby repair shop or sen^tce 4S 
station. 

In the above embodiment, in order to precisely set 
the travel range in the automatic transmission mecha- 
nism 1 2 to the target travel range position set by the 
operation switch 1 8, the driving motor 22 Is subjected to 50 
chopping control after the operation switch passes by a 
travel range immediately before the target travel range. 
However, the present invention is not limited to this ar- 
rangement. For example, chopping control of the driving 
motor 22 may be started when the target travel range is ss 
determined. In place of chopping control, the clutch 
mechanism 34 may be disengaged so that no driving 
force is applied at all. Furthermore, when the travel 
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range in the autonr^tic transmission mechanism 12 
catches up a position two ranges before the travel range 
position set by the operation switch 18, the chopping 
control of the driving motor may be executed. 



Claims 

1. An operation apparatus for an automatic transmis- 
sion mechanism of a vehicle, said vehicle having a 
wiper operation lever (62) mounted on a side-sur- 
face of a steering column (58) of a steering wheel 
(56), said apparatus comprising: 

a transmission operation means (20) for switching 
a travel range of said automatic transmission mech- 
anism (1 2) and an operation switch (18) for said au- 
tomatic transmission mechanism (20). said opera- 
tion switch (1 8) being mounted on a side surface of 
said steering column (58) and being arranged to be 
offset from said wiper operation lever (62) in at least 
a back-and-forth direction so that at least forward 
travel ranges can be switched by a stretched finger 
on said operation switch (18) without interference 
with said wiper operation lever (62), said finger be- 
longing to a hand of a vehicle driver, while said ve- 
hicle driver continues to maintain his grip on said_ 
steering wheel (56) with the same hand. 

2. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) includes: 
a switch main body (66) which Is stroke-mova- 
ble along a moving path along which a parking 
range "P", a reverse range "R", a neutral range 
■N", a forward drive range "D", a fonward 2nd- 
speed range "2", and a fon^^ard Ist-speed ^ 
range "1 " are sequentially defined; and 
a finger operation portion (68) projecting from 
said switch main body (66) and capable of be- 
ing engaged with the finger of the hand holding 
said steering wheel (56). 

3. The apparatus according to claim 2, characterized 
In that 

said operation switch (18) Is arranged such 
that the parking range "P" and the reverse range 
"R" are set by moving the finger operation portion 
(68) of said operation switch to positions falling out- 
side an operation enable range of the finger of the 
hand holding said steering wheel (56). 

4. The apparatus according to claim 2. characterized 
in that 

said operation switch (18) Is arranged such 
that the neutral range "N" is set by moving said fin- 
ger operation portion (68) to a position within an op- 
eration enable range of the finger of the hand hold- 
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ing said steering wheel (68). 

5. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) comprises a rotary 
switch, and 

said rotary switch (18) is mounted to be pivotal 
about a pivot axis extending along a width wise 
direction of a vehicle. 

6. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) comprises a slide 
switch. 

sard slide switch (18) is arranged to be slidable 
along an oblique moving axis, 
the moving axis of said slide switch is obliquely 
set so that an upper end thereof is inclined for- 
ward, and 

a parking range 'P' and a reverse range "R" are 
set at upper positions. 

7. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) is arranged on the 
side surface of said steering column (58a) opposite 
to a side where a direction indication lever (60) is 
arranged. 

8. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) is arranged on the 
side surface of said steering column (58a) at a po- 
sition where said operation switch can be directly 
seen from a driver through said steering wheel (56) 
set in a straight travel state. 



10 



IS 



said operation switch (1 8), and symbols for rep- 
resenting these travel ranges are marked in ac- 
cordance with set positions of these ranges, 
and 

of these symbols, the symbols of the reverse 
range "R" and the parking range "R" are 
marked at positions where the symbols cannot 
be seen from a driver who sits at a driver's seat 
and looks at said operation switch (18). 

12. The apparatus according to claim 1, 
characterized In that 

said operation switch (18) is arranged to be offset 
in a vertical direction. 

1 3. The apparatus according to claim 1 , 
characterized in that 

said operation switch (18) is arranged to be offset 
downward, and said wiper operation lever (62) is 
arranged to be offset upward. 



14. The apparatus according to claim 1 . 
characterized In that 

said operation switch (18) Is arranged to be offset 
2S toward an engine room side, and said wiper opera- 
tion lever (62) is arranged to be offset toward a driv- 
er's seat side. 

15. The apparatus according to claim 2, characterized 
30 In that 

said operation switch (18) further includes 
regulation means (78) regulating at least a switch- 
ing operation to the reverse range "R" along one 
direction by the finger of the hand holding said 
35 steering wheel (56). 

16. The apparatus according to claim 15, characterized 
in that 



9. The apparatus according to claim 8, characterized 
in that 

said steering wheel (56) is formed such that 
at least a left spoke is removed to allow said oper- 
ation switch (18) arranged on the side surface of 
said steering column (58a) to be directly seen. 

10. The apparatus according to claim 9, characterized 
in that 

said steering wheel (56) is formed to have an 
asymmetrical pattem. 

11. The apparatus according to claim 8. characterized 
in that 

a parking range 'P'. a reverse range "R". a neu- 
tral range "N". a forward drive range "D". a for- 
ward 2nd-speed range "2", and a forward 1 st- 
speed range "1" are sequentially defined on 



40 said operation switch (18) supports said switch 

main body (66) to be able to be pushed in along 
an axial direction, and 

said regulation means (78) allows a switching 
operation to the parking range "P" and the re- 
45 verse range "R" when said switch main body 

(66) is operated along said one direction while 
being temporarily kept displaced in the axial di- 
rection. 

so 1 7. The apparatus according to claim 1 5, characterized 
in that 

said operation switch (18) can switch a travel 
range position between the neutral range 'N" 
55 and the fonvard 2nd-speed range "2" by oper- 

ating said switch main body (66) abng said one 
direction, and 

said regulation means (78) defines an opera- 
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tion force required to switch the travel range po- 
sition to the parking range "P" and the reverse 
range "R" to be higher than that required to 
switch the travel range position between the 
neutral range "N' and the forward 2nd-speed s 
range "2". 



contact terminals (0^ ) and said second contact 
terminals (02p. (I>2r> ^2N' ^2D» ^22* ^nd <|>2i) at 
each travel range position. 

20. The apparatus according to claim 1 , characterized 
in that 



18. The apparatus according to claim 2, characterized 
in that 

10 

said operation switch (18) comprises a rotary 
switch, and 

said finger operation portion (68) sets the re- 
verse range "R" at a position where said finger 
operation portion is stopped in an area in front i^ 
of a vertical line on a side of said steering wheel 
(56) of two vertical lines contacting an outer pe- 
riphery of said switch main body (66), and sets 
the neutral range "N" and the forward drive 
range "D" at positions where said finger opera- 20 
tion portion is stopped in an area behind the 
vertical line on the side of said steering wheel 
(56) of the two vertical lines. 

19. The apparatus according to claim 1 . characterized 2S 
in that 

said operation switch (18) includes: 
a feeder terminal {<^q) arranged to extend all 
over the travel range setting positions along a 30 
predetemnined path, and applied with a prede- 
termined voltage; 

first contact terminals 4)-, aligned along the op- 
eration direction to be located aside said feeder 
terminal (0o) in an independent state in units of 35 
the travel range setting positions; 
second contact terminals (<})2p, <^2R' 4>2n> 4*2d> 
(^22> 4^1 ) which are independently arranged 
aside said first contact terminals (4)1) and front 
and rear edges of which are offset from those 40 
of the first contact terminals (<})-, ) at correspond- 
ing travel range positions by a predetermined 
distance in the same direction; and 
a slide terminal which slides along said feeder 
terminal (4>o), said first contact terminals (<)>i). 45 
and said second contact terminals ((|>2p. <|)2r. 
^2N> *^D> ^22' ^21) basis of a travel 

range switching operation by said operation 
switch (18), and is in contact with said feeder 
terminal (^q), a corresponding one of said first so 
contacts terminals ((|)i), and a corresponding 
one of said second contact terminals (<t>2p. <}>2r. 
^2N' 4^2D' 4*22' 4*21 ) ^^^^ travel range po- 
sition, 

an operation direction detection means deter- ss 
mining the operation direction of said operation 
switch (18) in accordance with a difference in a 
contact order of said slide terminal to said first 



said operation switch (18) includes: 
a slit plate (66a) integrally moved upon opera- 
tion of said operation switch (18); 
first slits sequentially formed in said slit plate 
(66a) along the predetermined path in an inde- 
pendent state in units of the travel range setting 
positions; 

second slits having at least one slit array for 
generating a code signal for uniquely defining 
a travel range, and in which front and rear edg- 
es of all the slits in the slit array are offset from 
those of the first slits at the corresponding travel 
range positions by a predetermined distance in 
the same direction; 

a first photocoupier (1 34) whose light-receiving 
state is attained by each of said first slits; and 
second photocouplers (128, 130, 132) whose 
light-receiving states are attained by said sec- 
ond slits, and 

said operation direction detection means deter- 
mines the operation direction of said operation 
switch (18) in accordance with a difference in 
an order of generation of light-receiving states 
of said first photocoupier (1 34) and said second 
photocouplers (128. 130. 132) at each travel 
range position. 

21. The apparatus according to claim 1 . characterized 
in that 

said operation switch (18) comprises signal; 
generation means outputting a multi-level sig- 
nal having a phase difference according an op- 
eration thereof as a range switching instruction, 
and 

a control means (30) Including 
phase time detection means measuring a time 
during which the phase difference occurs; and 
abnormality determination means to, when the 
time detected by said phase time detection 
means exceeds a predetermined period of 
time, determine that an abnormal state occurs 
in an operation of said operation switch (18). 

22. The apparatus according to claim 21 , characterized 
in that 

said signal generation means outputs the sig- 
nal to generate a phase difference at a falling 
timing of the signal, and 
said phase time detection means comprises 
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first phase time detection means measuring a 
time during which the phase difference set at 
the falling timing of the signal is generated. 

23. The apparatus according to claim 21 , characterized 
in that 

said signal generation means outputs the sig- 
nal to generate a phase difference at a rising 
timing of the signal, and 
said phase time detection means comprises 
first phase time detection means measuring a 
time during which the phase difference set at 
the rising timing of the signal is generated. 

24. The apparatus according to claim 1 . characterized 
in that 

said operation switch (18) comprises signal 
generation means outputting a multi-level sig- 
nal which has a phase difference in corre- 
spondence with a change from true level to 
false level or a change from false level to true 
level in units of travel ranges as a range switch- 
ing instruction upon an operation thereof, and 
a control means (30) is provided including: 
operation direction determination means deter- 
mining a forward/reverse direction of an oper- 
ation direction of said operation switch (18) on 
the basis of an order of generation of the 
change from true level to false level and the 
change from false level to true level; 
phase time detection means measuring a time 
during which the phase difference is generated; 
and 

abnormality determination means to, when the 
time detected by said phase time detection 
means exceeds a predetemnined period of 
time, determine that an abnormal state occurs 
in an operatbn of said operation switch (18). 

25. The apparatus according to claim 24. characterized 

in that 

said operation direction determination means 
determines the fonward/reverse direction of the op- 
eration direction of said operation switch (1 8) on the 
basis of an order of a rising timing from false level 
to true level of the signal. 

26. The apparatus according to claim 1 , characterized 
in that 

said operation switch (18) comprises signal 
generation means outputting multi-level signals 
which have a phase difference in correspond- 
ence with a change from true level to false level 
or a change from false level to true level in units 
of travel ranges as a range switching instruction 



upon an operation thereof, and 
a control means (30) is provided, including: 
travel range determination means determining 
a travel range set by said operation switch (18) 

5 on the basis of the signals having true levels; 

operation direction determination means deter- 
mining a forward/reverse direction of an oper- 
ation direction of said operation switch (18) on 
the basis of an order of generation of the 

10 change from true level to false level and the 

change from false level to true level; 
false time detection means measuring a time 
during which the signals have false levels; and 
abnormality determination means to, when the 

IS time detected by said false time detection 

means exceeds a predetermined period of 
time, determine that an abnormal state occurs 
in an operation of said operation switch (18). 

20 27. The apparatus according to claim 26, characterized 
in that 

said control means (30) includes: 
travel range detection means detecting a travel 
2S range position in said automatic transmission 

mechanism (12); and 

stop means comparing the travel range position 
determined by said travel range determination 
means and the travel range position detected 
30 by said travel range detection means, and to, 

when the two positions coincide with each oth- 
er, output a stop signal stopping a drive opera- 
tion of said actuator (22). 

3S 28. The apparatus according to claim 1 , 
characterized In that 

said operation switch (18) is mounted to be offset 
toward a driver's seat side, and said wiper operation 
lever (62) is mounted to be offset toward an engine 
40 room side. 

29. The apparatus according to claim 1 , 
characterized in that 

said operation switch (18) is nriounted to be offset 
4S upward, and said wiper operation lever (62) is 
mounted to be offset downward. 



PatentansprQche 

so 

1. Betatigungsvorrichtung fur einen Autonnatikgetrie- 
bemechanismus eines Feihrzeugs, wobei das Fahr- 
zeug einen Wischerbetatigungshebet (62) aufweist. 
der auf einer Seitenflache einer Lenksaule (58) fur 
55 ein Lenkrad (56) angeordnet ist, wobei die Vorrich- 
tung aufweist: 

Eine Getriebebetatigungseinrichtung (20) zum Um- 
schalten eines Fahrtbereichs des Automat ikgetrie- 



30 



35 28. 
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bemechanismus (12), und einen Betatigungsschal- 
ter (18) fur den Automatikgetriebemechanismus 
(20), wobei der Betatigungsschalter (18) auf einer 
Seitenftache der Lenksaule (58) angebracht und so 
angeordnet ist, dal3 er von dem Wischerbetati- s 
gungshebel (22) tn wenigstens einer Ruckwarts- 
und Vorwartsrichtung so versetzt ist, da5 wenig- 
stens Vorwartsfahrtberelche durcli einen ausge- 
streckten Finger aut dem Betatigungsscliatter (18) 
ohne storenden Eingriff mit dem Wischerbetati- io 
gungshebel (62) umgeschaltet werden konnen, wo- 
bei der Finger zu einer Hand eines Kraftfahrzeug- 
fahrers gehort. wahrend der Kraftfahrzeugfahrer 
weiterhin das Lenkrad (56) mit der selben Hand er- 
griffen halt. ^5 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daQ der Betatigungsschalter (18) auf- 
we ist: 

20 

einen Schalterhauptkorper (66) der entlang ei- 
nem Bewegungspfad hubbeweglich ist, ent- 
lang wetehem ein Parkbereich "P", ein ROck- 
wartsgangbereich "R", ein neutraler Bereich 
"N", ein Vonwartsfahrtbereich "D", ein z we iter 2S 
Vorwartsgangbereich "2" und ein erster Vor- 
wartsgangbereich "1" aufeinanderfolgend fest- 
gelegt sind; und 

einen Fingerbetatigungsabschnitt (68), der von 
dem Schalterhauptkorper (66) vorsteht und in 3o 
der Lage ist, mit dem Finger der Hand ergriffen 
zu werden, die das Lenkrad (56) halt. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zelchnet, da3 der Betatigungsschalter (18) so an- -35 
geordnet ist, daf3 der Parkbereich "P" und der Ruck- 
wartsgangbereich "R" durch Bewegen des Finger- 
betatigungsabschnitts (68) des Betatlgungsschal- 
ters in Positionen einstellbar sind, die au3erhalb ei- 
nes Betatigungsfreigabebereichs des Fingers der 40 
Hand liegt, die das Lenkrad (56) halt. 

4. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet. daB der Betatigungsschalter (18) so an- 
geordnet ist, daB der neutrale Bereich "N" durch Be- -^5 
wegen des Fingerbetatigungsabschnitts (68) in ei- 

ne Position eingestellt wird, die innerhalb eines Be- 
tatigungsfreigabebereichs des Fingers der Hand 
liegt, die das Lenkrad (68) halt. 

so 

5. Vorrtehtung nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 der Betatigungsschalter (18) einen 
Drehschalter aufweist und 

daf3 der Drehschalter (1 8) so angebracht ist, daB er 
um eine Schwenkachse schwenkbar ist, die entlang ss 
einer Breitenrichtung des Fahrzeugs verlauft. 

6. Vorrtehtung nach Anspruch 1, dadurch gekenn- 



zeichnet. daB der Betatigungsschalter (18) einen 
Schiebeschalter aufweist, 

daB der Schiebeschalter (18) so angeordnet 
ist, daB er entlang einer schragen Bewegungs- 
achse verschiebbar ist. daB die Bewegungs- 
achse des Schiebeschatters schrag so ange- 
ordnet ist. daB ihroberes Ende in VonA/artsrich- 
tung geneigt ist, und 

daB ein Parkbereich "P" und ein Ruckwarts- 
gangbereich "R" an oberen Positionen ange- 
ordnet sind. 

7. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet. daB der Betatigungsschalter (18) auf der 
Sertenflache der Lenksaule (58a) in GegenOberla- 
ge zu einer Seite angeordnet ist, wo ein Abbiege- 
anzeigehebel (60) angeordnet ist. 

8. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) auf ei- 
ner Seitenflache der Lenksaule (58a) in einer Posi- 
tion angeordnet ist, wo der Betatigungsschalter von 
einem Fahrer durch das Lenkrad (56) gesehen wer- 
den kann, der in einen Geradeausfahrtzustand ein- 
gestellt ist. 

9. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zeichnet, daB das Lenkrad (56) so gebildet ist, daB 
wenigstens eine finke Speiche entfemt bzw. nicht ' 
anwesend ist, um es dem Betatigungsschalter (18) 
zu eriauben, der auf einer Seitenflache der Lenk- 
saule (58a) angeordnet ist. direkt gesehen zu wer- 
den. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet. daB das Lenkrad (56) so gebildet Ist. daB 
es eine asymmetrlsche Geometrle bzw. ein asym-"- 
metrisches Muster aufweist. 

11. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zelchnet, daB ein Parkbereich "P", ein Ruckwarts- 
gangbereich "R", ein neutraler Bereich "N", ein Vor- 
wartsfahrtberelch "D", ein zwelter Vorwartsgangbe- 
reich ■2' und ein erster Vorwartsgangbereich "I" 
nacheinander auf dem Betatigungsschalter (18) 
festgelegt sind, und das Symbole zum Darstellen 
dieser Fahrtbereiche in Ubereinstimmung mit Ein- 
stellpositionen dieser Bereiche markiert sind, und 
daB von diesen Symbolen die Symbole fur den 
ROckwartsgangbereich "R" und den Parkbereich 
"P" in Positionen markiert sind, wo die Symbole von 
einem Fahrer nteht gesehen werden konnen, der 
auf einem Fahrersitz sitzt und auf dem Betatigungs- 
schalter (18) schaut. 

12. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet. daB der Betatigungsschalter (18) so an- 
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geordnet ist. da3 er in vertikaler Richtung versetzt 

ist. 

13. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 der Betatigungsschalter (18) so an- s 
geordnet ist, daS er in Abwarts richtung versetzt ist, 
und daB der WIscherbetatigungshebel (62) so an- 
geordnet ist, daB er in Aufwartsrichtung versetzt ist. 

14. Vorrichtung nach Anspruch 1, dadurch gekenn- io 
zetchnet, daB der Betatigungsschalter (18) so an- 
geordnet ist, daG eraut eine Motorraumseitezu ver- 
setzt ist, undda3 der Wischerbetatigungshebe! (62) 

so angeordnet ist, daB er auf eine Fahrersitzseite 

zu versetzt ist. is 

15. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) auBer- 
dem eine Reguliereinrichtung (78) zum Regulieren 
von wenigstens einem Umschaltvorgang in dem 20 
Ruckwartsgangbereich ."R" entlang einer Richtung 
durch den Finger der Hand aufweist, die das Lenk> 
rad (56) haft. 

16. Vorrichtung nach Anspruch 15. dadurch gekenn- 25 
zeichnet, daB der Betatigungsschalter (18) den 
Hauptkorper (16) stutzt bzw. tragt, um in der Lage 

zu sein, entlang einer axiaien Richtung hineinge- 
schoben zu werden, und 

daB die Reguliereinrichtung (78) einen Umschalt- 30 
vorgang in den Parkbereich "P" und den Ruckwarts- 
gangbereich "R" zulaBt, wenn der Schalterhaupt- 
korper (66) entlang der einen Richtung betatigt 
wird, wahrend er vorubergehend in der axiaien 
Richtung versetzt gehalten wird. 35 

17. Vorrichtung nach Anspruch 15. dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) eine 
Fahrtbereichposition zwischen dem neutralen Be- 
reich ■N" und dem zweiten Vorwartsgangbereich "2° 40 
durch Betatigen des Schalterhauptkorpers (66) ent- 
lang der einen Richtung umschalten kann, und 

daB die Reguliereinrichtung (78) eine Betatigungs- 
kraft, die zum Umschalten der Fahrtbereichposition 
in den Parkbereich "P" und den ROckwartsgangbe- 45 
reich "R" als hoher festlegt als diejenige, die erfor- 
derlich ist, die Fahrtbereichposition zwischen dem 
neutralen Bereich "N" und dem zweiten Vorwarts- 
gangbereich "2" umzuschalten. 

so 

18. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) einen 
Drehschalter aufweist, und 

daB der Fingerbetatigungsabschnitt (68) den ROck- 
wartsgangbereich "R" in einer Position einstellt, wo 55 
der Fingerbetatigungsabschnitt in einem Bereich 
vor einer vertlkalen Linie auf einer Seite des Lenk- 
rads (56) von zwet vertlkalen Linien stoppt, die ei- 



nen AuBenumfang bzw. einen AuBenrand des 
Schalterhauptkorpers (66) kontaktieren, und daB 
der Finger den neutralen Bereich "N" und den Vor- 
wartsfahrtbereich "D" in Positionen einstellt, wo der 
Fingerbetatigungsabschnitt in einem Bereich hinter 
der vertikalen Linie auf der Seite des Lenkrads (56) 
von den beiden vertikalen Linien gestoppt ist. 

19. Vorrichtung nach Anspruch 1. dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) auf- 
weist: 

einen SpeiseleitungsanschluB (<l)o). der so an- 
geordnet ist, daB er sich uber den Fahrtberei- 
cheinstellpositlonen entlang einem vorbe- 
stimmten Rad erstreckt. und an den eine vor- 
bestimmte Spannung angelegt ist, 
erste Kontaktanschlusse {<^^), die entlang der 
Betatigungsrichtung ausgerichtet sind. um ne- 
ben dem SpeiseleitungsanschluB (<|)q) in einem 
unabhangigen Zustand in Einheiten der Fahrt- 
bereicheinstellpositionen angeordnet zu wer- 
den. zweite Kontaktanschlusse ((|>2p. ^2N' 
<>2D' ^22 ^21 )' unabhangig neben den 
ersten Kontaktanschiussen (<|>^) angeordnet 
sind, wobei vordere und hintere Kanten von ih- 
nen versetzt von denjenigen der ersten Kon- 
taktanschlusse ((|>i) in entsprechenden Fahrbe- 
reichpositionen um einen vorbestimmten Ab- 
stand in derselben Richtung versetzt sind. und 
einen SchlebekontaktanschluB. der entlang 
dem SpeiseleitungsanschluB ((}>o), den ersten 
Kontaktanschiussen ((|>i) und den zweiten Kon- 
taktanschiussen ((^2P' ^2R' ^2N> 4^2D' ^22 
^2^) auf der Grundlage eines Fahrtbereichum- 
schaltvorgangs durch den Betatigungsschalter 
(18) gleitet und slch In Kontakt mit dem Spei- 
seleitungsanschluB (<^q), einem entsprechen- 
den der ersten Kontaktanschlusse ((j)^) und ei- 
nem entsprechenden der zweiten Kontaktan- 
schlusse (4)2p. (|»2R. 4>2N. <i>2D. <^>22 ^nd i^^^^) j©" 

der Fahrtbereichposition befindet, eine 
Betatigungsrichtungsermittlungseinrichung, 
die die Betatigungsrichtung des Betatigungs- 
schalters (18) in Ubereinstimmung mit einer 
Differenz in einer Kontaktabfolge des Schiebe- 
kontaktanschlusses mit dem ersten Kontaktan- 
schluB (01 ) und den zweiten Kontaktanschius- 
sen (<1>2P. 02R' <1*2N' ^2D' ^22 fei) jeder 
Fahrtbereichposition ermittelt. 

20. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) auf- 
weist: 

eine Schlitzplatte (66a), die bei Betatigung des 
Betatigungsschatters (18) integral bewegt wird, 
erste Schlitze, die aufeinanderfolgend in der 



30 




Schlitzplatte (66a) entlang dem vorbestimmten 
Pfad In einem unabhangigen Zustand in Einhei- 
ten der Fahrtbereicheinstellpositionen gebildet 
sind, 

zweite Schlitze, die wenigstens eine Schlitz- 5 
gruppierung zum Erzeugen eines Codesignals 
zum einzigarligen Festlegen eines Fahrtbe- 
reichs autweisen, und in denen vordere und 
hintere Kanten bzw. Rander von samtllchen der 
Schlitze in der Schlttzgruppierung von denjeni- 10 
gen der ersten Schlitze in den entsprechenden 
Fahrtbereichpositionen um einen vorbestimm- 
ten Abstand in derselben Richtung versetzt 
sind, 

einen ersten Photokoppler (134), dessen Licht- is 
empfangszustand durch jeden der ersten Schlit- 
ze erziett wird, und zweite Photokoppler (128. 
1 30, 1 32), deren Lrchtempfangszustande durch 
die zweiten Schlitze erzielt werden, und wobei 
die Betatigungsrichtungsermittlungseinrichtung 20 
die Betatigungsrichtung des Betatigungsschal- 
ters (18) in Ubereinstimmung mit einer Differenz 
in der Abfolge der Erzeugung von Lichtemp- 
fangszustanden des ersten Photokopplers (1 34) 
und des zweiten Photokopplers (128, 130, 132) 2S 
in jeder Fahrtbereichposition ermittelt. 

21. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 der Betatigungsschatter (18) eine Si- 
gnalerzeugungsetnrichtung aufweist. die ein Mehr- so 
pegelsignal mit einer Phasendifferenz in Uberein- 
stimmung mit einer Betatigung desselben als Be- 
reichsumschaltbefehl ausgibt, und 

da3 die Steuerelnrichtung (30) aufweist: 
Eine Phasenzeitermittlungseinrichtung, die eine 35 
Zelt mi3t, wahrend welcher die Phasendifferenz 
auftritt, und eine Anormalitatsermittlungsein- 
richtung um, wenn die durch die Phasenzeitermitt- 
lungseinrichtung ermittelte Zeit eine vorbestimmte 
Zeitperiode Obertrifft, ermittelt, daB ein anormaler 40 
Zustand bei einer Betatigung des Betatigungs- 
schalters (18) auftritt. 

22. Vorrichtung nach Anspruch 21, dadurch gekenn- 
zeichnet, daB die Signalerzeugungseinrichtung das 4S 
Signal ausgibt. um eine Phasendifferenz bei einer 
fallenden Zeit oder einer fallenden Taktgabe des Si- 
gnals zu erzeugen, und 

da3 die Phasenzeitermittlungseinrichtung eine er- 
ste Phasenzeitermittlungsein richtung aufweist, die so 
eine Zeit mi3t, wahrend welcher die Phasendiffe- 
renz erzeugt wird, die bei einer abfallenden Taktga- 
be des Signals eingestellt ist. 

23. Vorrichtung nach Anspruch 21. dadurch gekenn- ss 

zeichnet, da3die Signalerzeugungseinrichtung das 
Signal zur Erzeugung einer Phasendifferenz bei ei- 
ner ansteigenden Zeit bzw. einer ansteigenden 



Taktgabe das Signal erzeugt. und 
da3 die Phasenzeitermittlungseinrichtung eine er- 
ste Phasenzeltermittlungseinrichtung aufweist, die 
eine Zeit miBt, wahrend welcher die Phasendiffemz 
erzeugt wird, die bei einer ansteigenden Taktgabe 
bzw. Flanke des Signals erzeugt wird. 

24. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Betattgungsschalter (18) eine Si- 
gnalerzeugungseinrichtung aufweist, die ein Mehr- 
pegelsignal ausgibt. das eine Phasendifferenz In 
Obereinstimmung mit einer Anderung von einem 
wahren zu einem falschen Pegel oder einer Ande- 
rung von einem falschen Pegel zu einem wahren 
Pegel in Einheiten von Fahrtbereichen als einen 
Fahrtbereichumschaltbefehi bei einer Betatigung 
des Schalters aufweist, und 

daB eine Steuerelnrichtung (30) vorgesehen 
ist, mit: einer Betatigungsrichtungsermitt- 
lungseinrichtungzum Enmittein einer Vorwarts/ 
ROckwartsrichtung einer Betatigungsrichtung 
des Betatigungsschalters (18)auf derGrundla- 
ge einer Abfolge einer Erzeugung der Ande- 
rung vom wahren Pegel zum falschen Pegel 
und der Anderung vom falschen Pegel zum 
wahren Pegel. 

einer Phasenzeitermittlungseinrichtung, die ei- 
ne Zeit miBt, wahrend welcher die Phasendif- 
ferenz erzeugt wird, und 
einer Anormalitatsermittlungsetnrichtung um, 
wenn die Zelt, die durch die Phasenzeitermitt- 
lungseinrichtung ermittelt wird. eine vorbe- 
stimmte Zeitperiode ubersteigt, zu ermitteln, 
daB ein anormaler Zustand bei einer Betati- 
gung des Betatigungsschalters (18) auftritt. 

25. Vorrichtung nach Anspruch 24, dadurch gekenn^;? 
zebhnet. daB die Betatlgungsrichtungsermitt- 
lungsGinrichtung die Vonwarts/Ruckwartsrichtung 
der Betatigungsrichtung des Betatigungsschalters 
(18) auf der Grundlage einer Abfolge einer anstei- 
genden Taktgabe bzw. Zeit vom falschen Pegel zum 
wahren Pegel des Signals ermittelt. 

26. Vorrichtung nach Anspruch 1. dadurch gekenn- 
zelchnet, daB der Betatigungsschalter (18) eine Si- 
gnalerzeugungseinrichtung aufweist, die Mehrpe- 
gelsignale ausgibt, die eine Phasendifferenz in 
Ubereinstimmung mit einer Anderung von einem 
wahren Pegel zu einem falschen Pegel oder einer 
Anderung von einem falschen Pegel zu einem wah- 
ren Pegel in Einheiten von Fahrtbereichen als 
Fahrtbereichumschaltbefehi bei einer Betatigung 
des Schalters aufweist. und daB eine Steuerelnrich- 
tung (30) vorgesehen ist, mit: Einer Fahrtbereicher- 
mittlungseinrichtung zum Ermitteln eines Fahrtbe- 
reichs. der durch den Betatigungsschalter (18) auf 
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der Grundlage der Signate mit wahren Pegein ein- 
gestellt ist, 

einer Betatigungsrichtungsermlttlungseinrich- 
tung, die eine Vorwarts/Ruckwartsrichtung ei- 5 
ner Betatigungsrichtung des Betatigungs- 
schalters (16) auf der Grundlage einer Abfotge 
einer Erzeugung die Anderung von dem wah- 
ren Peget zu dem falschen Pegel und der An- 
derung von dem falschen Pegel zu dem wah- io 
ren Pegel ermlttelt, 

einer Ermittlungseinrichtung fur die falsche Zeit 
zum Messen einer Zeit. wahrend welcher die 
Signale falsche Pegel aufweisen, und 
einer Annonnalitatsermittlungseinrichtung um, is 
wenn die Zeit, die durch die Ermittlungseinrich- 
tung fur die falsche Zeit ermittelt wird, eine vor- 
bestimmte Zeitperiode ubersteigt, zu ermitteln. 
da8 Bin anormaler Zustand bei einer Betati- 
gung des Betatigungsschalters (18) auftritt. 20 

27. Vorrichtung nach Anspruch 26, dadurch gekenn- 
zeichnet, daQ die Steuereinrichtung (30) aufweist: 

Eine Fahrtbereichermittlungseinrichtung zum 25 
Ermitteln einer Fahrtbereichposition in dem Au- 
tomatikgetriebemechanismus (12), und 
eine Stoppeinrichtung, die die Fahrtbereichpo- 
sition, die durch die Fahrtbereichermittlungs- 
einrichtung ermittelt ist, und die Fahrtbereich- 30 
position, die durch die Fahrtbereichermittlungs- 
einrichtung ermittelt ist, zu vergleichen, und, 
wenn die beiden Positionen miteinander Ober- 
einstimmen, ein Stoppsigna! ausgibt, um einen 
Antriebsvorgang des Betatigers (22) zu stop- 3S 
pen. 

28. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 der Betatigungsschalter (18) auf die 
Fahrersitzseite zu versetzt angebracht ist und da3 40 
der Wischerbetatigungshebel (62) auf die Motor- 
raumseite zu versetzt angebracht ist. 

29. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Betatigungsschalter (18) in Auf- 4S 
wartsrichtung versetzt angebracht ist und da3 der 
Wischerbetatigungshebel (62) in Abwartsrichtung 
versetzt angebracht ist. 

so 

Revendications 

1. Appareil d'actionnement pour un m^canisme de 
transmission automatique d'un vehicule. ledit vehi- 
cule comportant un levier (62) d'actionnement de ss 
balais d'essuie-glace mont6 sur una surface Iat6ra- 
le de la colonne de direction (58) d'un volant de di- 
rection (56). ledit appareil comprenant: 
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un moyen (20) d'actionnement de transmis- 
sion pour commuter une plage de regimes dudit m6- 
canisme (12) de transmission automatique at un 
commutateur d'actionnement (18) pour ledit meca- 
nisme (20) de transmission automatique, ledit com- 
mutateur d'actionnement (18) etant monte sur une 
surface latdrale de ladite colonne de direction (58) 
et 6tant agenc6 pour Stre d6ca\6 par rapport audit 
levier (62) d'actionnement des balais d'essuie-gla- 
ce, au moins dans un sens en arriere et en avant, 
de telle sorte qu'au moins des plages de marche 
avant peuvent §tre commut6as par un doigt tendu 
vers ledit commutateur d'actionnement (18) sans 
interference avec ledit levier (62) d'actionnement 
des balais d'essuie-glace. ledit doigt appartenant ^ 
une main d'un conducteur de vehicule tandis que le 
conducteur dudit vehicule continue de maintenir sa 
saisie dudit volant de direction (56) avec la meme 
main. 

2. Appareil selon la revendication 1 , caracteris^ en ce 
que 

ledit commutateur d'actionnement (18) com- 
porte: 

un corps principal (66) de commutateur qui est 
mobile par pas le long d'un trajet de deplace- 
ment le long duquel une plage de stationne- 
ment "P", une plage de marche arriere "R", une 
plage de point mort "N", une plage de nnarche 
avant 'D'. une plage de marche avant en se- 
conde Vitesse "2" et une plage de marche avant 
en premiere vitesse "1 sont d6fintes s6quen- 
tiellement; et une partie (68) d'actionnement au 
doigt faisant saillie dudit corps principal (66) du 
commutateur et pouvant cooperer avec le doigt 
de la main maintenant ledit volant de direction 
(56). 

3. Appareil selon la revendication 2. caract^ris^ en ce 
que 

ledit commutateur d'actionnement (18) est 
agence de telle sorte que la plage de stationnement 
"P" et la plage de marche arrifere 'R' sont stabiles 
en d^plagant la partie (68) d'actionnement au doigt 
dudit commutateur d'actionnement dans des posi- 
tions tombant a I'exterieur d'une plage d'autorisa- 
tion d'actionnement du doigt de la main maintenant 
ledit volant de direction (56). 

4. Appareil selon la revendication 2, caractdrlsd en ce 
que 

ledit commutateur d'actionnement (18) est 
agenc^ de telle sorte que la plage de point mort "N" 
est dtablie en d^pia^ant ladite partie (68) d'action- 
nement au doigt dans une position ^ Tint^rieur d'une 
plage de validation d'autorisatton du doigt de la 
main maintenant ledit volant de direction (68). 
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5. Appareil selon ta revendication 1 , caracterise en ce 
que 

ledit commutateur d'aclionnement (18) com- 
prend un commutateur rotatif, et 5 
ledit commutateur rotatif (18) est monte pour 
pivoter autour d'un axe de pivotement s'6ten- 
dant dans le sens de la largeur du v^hicule. 

6. Appareil selon la revendication 1 . caract6rrs6 en ce io 
que 

ledit commutateur d'actionnement (18) com- 
prend un commutateur coulissant, 
iedit commutateur coulissant (18) est agencd 
pour pouvoir coulisser le long d'un axe de dd- 
placement oblique. 

I'axe de d^placement dudit commutateur cou- 
lissant est disposd 6Xab\\ de telle sorte que son 
extr6mtt6 superieure est inclin^e vers I'avant, 20 
et 

une ptage de stationnement "P" et une plage 
de marche arri^re "R" sont stabiles k des posi- 
tions supdrieures. 

25 

7. Appareil selon ia revendication 1 , caractdrisd en ce 
que 

iedit commutateur d'actionnement (18) est 
dispose sur la surface latdrale de ladite colonne de 
direction (58a) ^ I'oppos^ du cdte ou un levier (60) 30 
d'indication de direction est dispose. 

8. Appareil selon la revendicatbn 1 . caract^risd en ce 
que 

ledit commutateur d'actionnement (18) est 35 
dispose sur la surface Iat6rale de ladite colonne de 
direction (58a) en une position ou ledit commuta- 
teur d'actionnement peut etre vu directement par le 
conducteur k travers ledit volant de direction (56) 
positionnd dans un dtat de trajet rectiligne. 40 

9. Appareil selon la revendication 8, caracteris^ en ce 
que 

ledit volant de direction (56) est form6 de telle 
sorte qu'au moins un rayon gauche soit retir6 pour 45 
permettre audit commutateur d'actionnement (18) 
dispose sur la surface latdrate de ladite colonne de 
direction (58a) d'etre vu directement. 

10. Apparei) selon la revendication 9, caract6ris6 en ce so 
que 

ledit volant de direction (56) est forme pour 
avoir une configuration asymdtrique. 

11 . Appareil selon la revendication 8, caractdrisd en ce S5 
que 

une plage de stationnement "P". une plage de 
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marche arriere "R". une plage de point mort "N". 
une ptage de marche avant "D", une plage de 
marche avant en seconde vitesse "2'. et une 
plage de marche avant en premiere "1", sont 
definies sequentiellement sur ledit commuta- 
teur d'actionnement (1 8). et des symboles pour 
repr6senter ces plages de r6gimes sont mar- 
ques conformdment aux positions dtabiies de 
ces plages, et 

parmi ces symboles, les.symboles de la plage 
de marche arrtdre "R" et de la plage de station- 
nement "P" sont marqu6s en des positions ou 
les symboles ne peuvent pas 6tre vus par le 
conducteur qui est assis sur le sidge du con- 
ducteur et qui regarde ledit commutateur d'ac- 
tionnement (18). 

12. Appareil selon la revendication 1 . caractdrfs^ en ce 
que 

ledit commutateur d'actionnement (18) est 
dispose pour dtre d^cal^ dans la direction verticale. 

13. Appareil selon la revendication 1 , caract^ris^ en ce 
que 

ledit commutateur d'actionnement (18) est 
dispose pour etre d^cale vers )e bas, et ledit levier 
(62) d'actionnement des balais d'essuie-glace est 
dispose pour dtre d6cal6 vers le haut 

14. Appareil selon la revendication 1 , caractdrisd en ce 
que 

ledit commutateur d'actionnement (18) est 
disposd pour dtre d6cal6 vers le c6X6 d'emplace- 
ment du nrK>teur, et ledit levier (62) d'actionnement 
des balais d'essuie-glace est dispose pour dtre d6- 
ca\6 vers le c6X6 du sidge du conducteur. 

15. Appareil selon la revendication 2. caractdris^ en ce-- 
que 

ledit commutateur d'actionnement (18) com- 
porte en outre 

un moyen de regulation (78) r6gulant au moins 
une operation de commutation vers la plage de 
marche arridre 'R" le long d'une direction par 
le doigt de la main maintenant ledit volant de 
direction (56). 

16. Appareil selon la revendication 15. caract^risd en 

ce que 

ledit commutateur d'actionnement (18) suppor- 
te ledit corps principal (66) du commutateur 
pour pouvoir dtre pousse le long d'une direction 
axiale. et 

ledit moyen de regulation (78) permet une ope- 
ration de commutation vers la plage de station- 
nement 'P' et vers la plage de marche arriere 
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"R" lorsque ledit corps principal (66) du com- 
mutateur est actionne le long de ladite direction 
tout en etant maintenu temporairement d^pla- 
ce dans la direction axiale. 

5 

17. Appareil selon la revendication 15, caracterise en 
ce que 

ledit commutateur d'actionnement (18) peut 
commuter une position de plage de r6glmes en- io 
tre le point mort "N" et la plage de marche avant 
en seconde Vitesse "2", en actionnant ledit 
corps principal (66) du commutateur le long de 
ladite direction, et 

ledit moyen de regulation (78) d^finit une force is 
d'actionnement n^essaire pour commuter la 
position de la plage de regimes vers la plage 
de stationnement "P" et vers la ptage de mar- 
che arriere "R" de maniere qu'elle soit sup6- 
rieure ^ celle necessaire pour commuter la po- 20 
sition de la plage de regimes entre le point mort 
"N" et la plage de marche avant en seconde Vi- 
tesse '2\ 

18. Appareil selon la revendication 2, caracterise en ce 2S 
que 

ledit commutateur d'actionnement (18) com- 
prend un commutateur rotatif, et 
ladite partie (68) d'actionnement au doigt dtablit 30 
la plage de marche arrldre "R" dans une posi- 
tion ou ladite partie d'actionnement au doigt est 
arr§t6e dans une zone en regard d'une Hgne 
verticale sur un cdt6 dudit volant de direction 
(56), parmi deux lignes verticales en contact 35 
avec une pdriph^rie extdrieure dudit corps prin- 
cipal (66) du commutateur, et ^tablit le point 
mort "N" et la plage de marche avant "D" dans 
des positions ou ladite partie d'actionnement 
au doigt est arretee dans une zone situ6e der- 40 
riere la ligne verticale sur le cote dudit volant 
de direction (56), parmi les deux lignes vertica- 
les. 

19. Appareil selon la revendication 1 , caractdrisd en ce 4S 
que 

ledit commutateur d'actionnement (18) com- 
porte: 

une borne {^q) de ligne d'ali mentation s'eten- so 
dant surtoutes les positions d'etablissement de 
la plage de regimes le long d'un trajet preddter- 
mind, et ^ taquelle est appliqude une tension 
predeterminde; 

des premieres bornes de contact align^es le ss 
long du sens d'actionnement pour 3tre situ^e k 
c6\6 de ladite borne {%) de ligne d'alimentation 
dans un ^tat ind^pendant en unites des posi- 
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tions d'etablissement de la plage de regimes; 
des secondes bornes de contact {f^2P' ^2R< ^2N' 
*I*2D' ^22 ®^ 4*21) PiJ' sont disposees indepen- 
damment k cote desdites premieres bornes de 
contact (<|)^) et dont les bords avant et arriere 
sont decales par rapport a ceux des premieres 
bornes de contact ((|>^) dans des positions cor- 
respondantes de la plage de regimes, d'une 
distance prddeterminee dans la mdme direc- 
tion; et 

une borne coulissante qui coulisse le long de 
ladite borne {%) de ligne d'alimentation, lesdi- 
tes premidres bornes de contact (P^ ) et lesdites 
secondes bomes de contact ((|>2p. c^r, ^2N' 020* 
(t»22 3t ^2a) base d'une operation de com- 
mutation de plage de regimes par ledit commu- 
tateur d'actionnement (18), et est en contact 
avec ladite borne (Pq) de ligne d'alimentation, 
une borne correspondante desdites premieres 
bomes de contact (<E>^), et une borne corres- 
pondante desdites secondes bornes de contact 
(<I>2p, ^2N' *2D« ^22 ®^ ^21 ) ^ chaque po- 
sition de la plage de regimes, 
un nnoyen de detection de sens d'actionnement 
determinant le sens d'actionnement dudit com- 
mutateur d'actionnement (18) en fonction de la 
difference dans I'ordre de contact de ladite bor- 
ne coulissante avec lesdites premieres bornes 
de contact (O-,) et lesdites secondes bornes de 
contact (O2P, O2R, O2N, ^20' ^22 ®^ ^21) ^ 
que position de la plage de regimes. 

20. Appareil selon la revendication 1 , caracterise en ce 
que 

ledit commutateur d'actionnement (18) com- 
porte: 

une plaque (66a) ^ fentes se depla9ant d'un 
bloc lors de I'actionnement dudit commutateur 
d'actionnement (18); 

des premieres fentes formees sequentielle- 
ment dans ladite plaque (66a) a fentes le long 
du trajet predetermine dans un etat indepen- 
dant en unites de positions d'etablissement de 
ptage de regimes; 

des secondes fentes comportant au rru^ins un 
rdseau de fentes pour generer un signal de co- 
de afin de definir de fa^on unique une plage de 
regimes, et dans lequel les bords avant et ar- 
riere de toutes les fentes du reseau de fentes 
sont decaies par rapport ^ ceux des premieres 
fentes dans les positions correspondantes de 
ta plage de regimes, d'une distance predeter- 
minee dans la mdme direction; 
un premier photocoupteur (134) dont I'etat de 
reception de la lumi^re est obtenu parchacune 
desdites premieres fentes; et 
des seconds photocoupleurs (128, 130. 132) 
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dont les ^tats de reception de la tumidre sont 
obtenus par lesdites secondes fentes, et 
ledit moyen de detection du sens d'actionne- 
ment determine le sens d'actionnement dudit 
commutateur d'actionnement (18) en fonction 5 
d'une difference dans Tordre de generation des 
^tats de reception de la lumt^re dudit premier 
photocoupleur (134) et desdits seconds photo- 
coupleurs (128, 130, 1 32) ^ chaque position de 
la plage de regimes. io 

21 . Appareil selon la revendication 1 , caract6ris6 en ce 
que 

ledit commutateur d'actionnement (18) com- is 
prend un moyen de generation de signal 66\\- 
vrant un signal k niveaux multiples ayant un de- 
phasage conforme a son action nement en tant 
qu'instruction de commutation de plage, et 
un moyen de commands (30) comportant 20 
un moyen de detection de temps de phase me- 
surant le temps durant tequel le d^phasage se 
produit; et 

un moyen de determination d'anomalie pour 
determiner, lorsque le temps d^tecte par ledit 2S 
moyen de detection de temps de phase excede 
un laps de temps predetermine, le fait qu'un 
etat anormal se produit lors d'un act ion nement 
dudit commutateur d'actionnement (18). 

30 

22. Appareil selon la revendication 21 , caracterisd en 
ce que 

ledit moyen de generation de signal deiivre le 
signal pour g6nerer un dephasage lors de la 3S 
synchronisation de chute du signal, et 
ledit moyen de detection de temps de phase 
comprend un premier moyen de detection de 
temps de phase, mesurant le temps pendant 
lequel le dephasage etabli a la synchronisation 40 
de chute du signal est genere. 

23. Appareil selon la revendication 21, caracterise en 
ce que 

45 

ledit moyen de generation de signal deiivre le 
signal pour genere r un dephasage k la syn- 
chronisation de montee du signal, et 
ledit moyen de detection de temps de phase 
comprend un premier moyen de detection de so 
temps de phase mesurant le temps pendant le- 
quel le dephasage etabli ^ la synchronisation 
de montee du signal est genere. 

24. Appareil selon la revendication 1 . caracterise en ce ss 
que 

ledit commutateur d'actionnement (18) com- 
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prend un moyen de generation de signal deii- 
vrant un signal ^ niveaux multiples qui a un de- 
phasage en correspondance avec le passage 
d'un niveau vrai a un niveau faux ou le passage 
d'un niveau faux a un niveau vrai, en unites de 
plages de regimes en tant qu'instruction de 
commutation de plage, lors d'un actionnement 
de celui-ci, et 

un moyen de commande (30) est utilise, com- 
portant: 

un moyen de determination de sens d'action- 
nement determinant le sens avant/arri6re du 
sens d'actionnement dudit commutateur d'ac- 
tionnement (1 8) sur la base de I'ordre de gene- 
ration du passage du niveau vrai au niveau faux 
et du passage du niveau faux au niveau vrai; 
un moyen de detection de temps de phase me- 
surant le temps pendant lequel le dephasage 
est genere; et 

un moyen de determination d'anomalie pour 
determiner, lorsque le temps detecte par ledit 
moyen de detection de temps de phase excede 
un laps de temps predetermine, le fait qu'un 
etat anormal se produit lors d'un actionnement 
dudit commutateur d'actionnement (18). 

25. Appareil selon la revendication 24, caracterise en 
ce que 

ledit moyen de determination de sens d'ac- 
tionnement determine le sens avant/arriere du sens 
d'actionnement dudit commutateur d'actionnement 
(18) sur la base de i'ordre de la synchronisation de 
montee du niveau faux au niveau vrai du signal. 

26. Appareil selon la revendication 1 , caracterise en ce 
que 

ledit commutateur d'actionnement (18) com-- 
prend un moyen de generation de signal deii- ' 
vrant des signaux k niveaux multiples qui ont 
un dephasage correspondent au passage du 
niveau vrai au niveau faux ou du passage du 
niveau faux ou niveau vrai, en unites de plages 
de regimes en tant qu'instruction de commuta- 
tion de plage lors de I'actionnement de celui-ci. 
un moyen de commande (30) est utilise, com- 
portant: 

un moyen de determination de plage de regi- 
mes determinant une plage de regimes etablie 
par ledit commutateur d'actionnement (18) sur 
la base des signaux ayant des niveaux vrais; 
un moyen de determination de sens d'action- 
nement determinant le sens avant/arriere du 
sens d'actionnement dudit commutateur d'ac- 
tionnement* (18) sur la base d'un ordre de ge- 
neration du passage du niveau vrai au niveau 
faux et du passage du niveau faux au niveau 
vrai; 
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un moyen de detection de temps faux mesurant 
le temps pendant lequel les signaux ont des ni- 
veaux faux; et 

un moyen de determination d'anomalie pour 
determiner, lorsque le temps detecte par ledit 5 
moyen de detection de temps faux excede un 
laps de temps prSdStermind. qu'un 6tat anor- 
ma I s'est produit lors d'un actionnement dudit 
commutateur d'actlonnement (18). 

10 

27. Appareii seton la revendication 26, caract6ris6 en 
ce que 

ledit moyen de commande (30) comporte: un 
moyen de detection de plage de r6glmes d^- is 
tectant la position de la plage de regimes dans 
ledit mecanisme (12) de transmission automa- 

tique; et 

un moyen d'arret comparant la position de la 
plage de regimes determinee par ledit moyen 20 
de determination de plage de regimes et la po- 
sition de plage de regimes detectee par ledit 
moyen de detection de plage de regimes, et 
pour delivrer, lorsque les deux positions coin- 
cident Tune avec I'autre, un signal d'arret arre- 2S 
tant I'operation de commande dudit dispositif 
d'actlonnement (22). 

28. Appareii selon la revendication 1 , caracterise en ce 
que ledit commutateur d'actlonnement (18) est so 
mont^ pour dtre d6cal6 vers un cdt6 du sidge du 
conducteur. et ledit levier (62) d'actlonnement des 
balais d'essuie-glace est mont6 pour etre d6cal6 
vers un c6t6 d'emplacement du moteur. 

35 

29. Appareii selon la revendication 1 , caractdrisS en ce 
que ledit commutateur d'actlonnement (18) est 
mont^ pour etre d^cal^ vers le haut. et ledit levier 
(62) d'actbnnement des balais d*essuie-gtace est 
monte pour §tre d^cale vers le bas. 40 
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